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The extension phase o f  t h e  O r b i t a l  Serv ice  Module (OSM) Systerns Analysis  Study 

was conducted to f u r t h e r  i d e n t i f y  Power Extension Package (PEP) system con- 

c e p t s  which would inc rease  t h e  e l e c t r i c a l  power and mission d u r a t i o n  

c a p a b i l i t i e s  o f  t h e  S h u t t l e  Orb i te r .  Use cf s o l a r  a r r a y  power to supplement 

t h e  O r b i t e r ' s  fue l  ce l l / c ryogen ic  system w i l l  double t h e  power a v a i l a b l e  t o  

payloads and more than t r i p l e  t h e  a l lowable  cl ission dura t ion ,  t h u s  g r e a t l y  

imwoving t h e  O r b i t e r ' s  c a p a b i l i t y  to  support  t h e  psyload needs of sortie m i s -  

s i o n s  ( t h o s e  i n  which the payload remains i n  t h e  Orbiter), 

To e s t a b l i s h  t he  t e c h n i c a l  and programmatic b a s i s  f o r  i n i t i a t i n g  bardware 

de-~elopment , t h e  PEP coccept  d e f i n i t i o n  has  been reficeti, and t h e  perforgance 

c a p a b i l i t y  and t h e  mission u t i l i t y  o f  a r e f e r e n c e  des ign  b a s e l i n e  have %en 

examined i n  depth. Design requirements and support  c r i t z r f  a s p e c i f i c a t i o n s  

have been docwented ,  and e s s e n t i a l  implementation p l a n s  have been prepared. 

Supporting t r a d e  s t u d i e s  a i d  ana lyses  have &?en coaapl.@ted, 

: -: The s t u d y  reprt  c o n s i s t s  o f  12 docmenbs: 

V~luae 7 Executive Summary 

Qal1as 2 PEP Prel iminary Design Definikion 

Volume 3 PEP Analysis and Tradeoffs  

v d m e  4 PEP FuncSional S p e c i f i c a t i o n  

V d w e  5 PEF Environmental S p e c i f i c a t i o n  

--Voltme 6 PEP Product Assurance 

Volune 7 PEP L o g i s t i c s  and T r a i ~ i n g  Plan Requirements 

Volune 8 PEP Operations Support 

W l m e  9 PEP Design, Development, and Test Plans 

Volwne 10 PEP P r o j e c t  Plan 

Vol~me 11 PEP Cost, Schedules,  and Work 5reakdown S t r u c t u r e  Dic t ionary  - 
12 PEP Data Item Descr ipt ions  
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FOREWORD 

The Power Extension Package (PEP) is a s o l a r  e l e c t r i c a l  power genera t ing  Sys- 
tem to be used on t h e  S h u t t l e  Orbiterb t o  augment i ts  power c a p a b i l i t y  and t o  
conserve  f u e l  cell cryogen'c s u p p l i e s ,  t h e r e b y  i n c r e a s i n g  p o w r  a v a i l a b l e  f o r  
payloads  and al lowing increased mission d u r a t i o n .  The O r b i t e r ,  supplemented by 
PEP, can provide  up t o  15 kW cont inuous  power to  t h e  -payloads  fsr miss ions  of 
up t o  48 days dura t ion .  

When required f o r  a s o r t i e  miss ion,  PEP i s  e a s i l y  i n s t a l l e d  wi th in  the-%-bi ter  
'. c a r g o  'Day a s  a mission-dependent k i t .  When t h e  o p e r a t i n g  o r b i t  is reached,  t h e  

PEP s o l a r  a r r a y  package is deployed from the  O r b i t e r  by t h e  remote manipulator 
system (RMS). The s o l a r  a r r a y  is then extended and o r i e n t e d  toward t h e  sun,  
which it t r a c k s  using an i n t e g r a l  sun sensor/gimbal system. The power gener- 
a t ed  by t h e  a r r a y  is c a r r i e d  by c a b l e s  on t h e  RMS back i n t o  t h e  cargo bay, 
where i f  is processed and d i s t r i b u t e d  by PEP t o  t h e  Orb i t e r  load buses.  Af te r  
t h e  mission is completed, t h e  a r r a y  is r e t r a c t e d  and restowed wi th in  t h e  
O r b i t e r  f o r  e a r t h  r e t u r n .  

The f i g u r e  below shows t h e  PEP system, which c o n s i s t s  o f  two major assem- 
b l i e s  -- the  Array Deployment Assembly (ADA) and t h e  Power Regulation and Con- 
t r o l  Assembly (PRCA) -- p l u s  t h e  necessa ry  i n t e r f a c e  k i t .  It is n o ~ i n a l l y  
i n s t a l l e d  a t  t h e  forward end o f  the O r b i t e r  bay above t h e  Spacelab t u n n e l ,  b u t  
can be loca ted  anywhere wi th in  t h e  ca rgo  bay i f  necessary .  'Rle ADA, which is  
deployed,  c o n s i s t s  o f  two lightweigi-it,  f o l d a b l e  s o l a r  a r r a y  wings wi th  t n e i r  
containment boxes and deployment masts ,  two diode  assembly i n t e r c o n n e c t  boxes, 
a sun tracker/control/instrumentation assembly, a two-axis gimbal/sl j .p ring 
assembly, and t h e  RMS g r a p p l e  f i x t u r e .  A l l  t h e s e  items a r e  mounted to  a sup- 
p o r t  s t r u c t u r e  t h a t  i n t e r f a c e s  with t h e  Orbiter. The PRCA, which remains i n  
t1?2 Orbi te r  cargo bay, c o n s i s t s  o f  s i x  pulse  width modulated v o l t a d e  regula- 
t o r s  mounted t o  t h r e e  co ld  p l a t e s ,  t h r e e  shunt  r e g u l a t o r s  t o  p r o t e c t  t h e  
O r b i t e r  buses from o v e r v s l t a g e ,  and a power d i s t r i b u t i o n  and c o n t r o l  box, all 
mounted to a suppor t  beam t h a t  i n t e r f a c e s  wi th  t h e  O r b i t e r .  

PEP is compatible with a l l  c u r r e n t l y  def ined miss ions  and payloads and imposes 
minimal weight and volume p e n a l t i e s  on t h e s e  miss ions .  It can be i n s t a l l e d  and 
removed a s  needed at' t h e  launch st te wi thin  t h e  normal O r b i t e r  turnaround 
cyc le .  

POWER REGUUTION AND CONTROL ASSEMBLY 
VOLTAGE REGULATORSICOLD PlATES 
SHUNT REGULATORS 
POWER D I S l Q I B U T I O N I C t M R M  

0 SUPPOR: STRUCTURE - 

RMS POWER CABLE 
ATTACHMENT FITTINGS 
ORBITER BAY P!PING 

RAQPLE - 
ORBITER BAY W I R I N G .  

o INSTRUMENTATION 
o CORE STRUCTilRE 
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This specif ication defines the Contract~r  i n f o m t i o n  requirements 

necessary t o  support the P Q ~  Extecsion Package (PEP) Project o f  

the Space Shuttle Program. 

Data shall be prepared, maintained and del ivered t o  -NASA/JSC i n  
accordance with the requirements spec4 f i e d  hemi n. 

GEF'ERAL REQUIREMENTS 

Data Requirements L i s t  (DRLL 

Throughout the perfomance o f  the contract, the DRL a t  a l l  times 

provides a complete l i s t i n g  o f  the data requirerents of the contract. 
However, a l l  data requirements o f  the genesal previsions of t h i s  
coiltract must be complied ni t h  whether o r  not 'ristad i n  the DRL. The 

DRL i s  not presented as an.entity, but rather, i s  segmented i n t o  

separate categorized l i s t i ngs  that precede each section o f  DR's 

(see paragraph 6.0). 

Data Requirement (DRL 

Each data requirement l i s t e d  on the DRL i s  given complete de f in i t ion  
by a DR. The DR prescribes content, f o m t ,  maintenance instructions, 

and submittal requirernrnts. 

Classif ication and Categories o f  Data 

.Classification 

Data required shall  be categorized as follows: 

a. Type 1 - Type 1 data shall  be submitted t o  NASA f o r  approval. 
Implementation o f  Type 1 documentation shall  not proceed unt i  1 

af ter approval by NASA o r  u n t i l  21 days a f te r  receipt a t  NASA, 



. . provided n o t k e  o f  disapproval has not been received by the 

- contractor. - 
r - 

b. Type 2 - Type 2 data sha l l  -be submitted t o  NASA f o r  coordina- 

,' tion, survei 1 lance, infomation, review, and/or manarcment 
c;rn?ml. 

c. Type 3 - Type 3 data sha l l  be retained by the contractor and 

del l: vered t o  NASA 'in accordance w i th  the "Optional Data 
Requi remnts" clause. 

Categories o f  Data 

Data prepared by the contractor sha l l  be categorized as follows: 

a. MA - Project management 

b. CM - Configuration management 

c. SE - Systems Engineering and t es t  

d. MG - Manufacturing 

e. RA - Re l i ab i l i t y ,  Qua l i t y  Assurance and safety 
. . 

f. LS - Logist ics 

g. TS - Training 

h. OP - Operations - 

Other categories o f  data may be suggested i f  they be t te r  s u i t  the 

Contractqr's internal  system. 

To f a c i l i t a t e  the usage and maintenance o f  t h i s  specif tcat ion, the 

DR's have been sectionalized i n  accor&mce w i th  the above data 

categories. 

Each section contaJns a l l  DR's w i th in  a spec i f ic  data category. 

The DR's are f i l e d  i n  numerical sequence and are 1 i s ted  on a DRL 

page (or  pages) tha t  precedes the DR's f ~ r  the spec i f ic  category. 



2.3.3 Other Requi rements 

2.3.3.1 Except as otherwise provided i n  t h i s  contract, the cost o f  data t o  

be furnished i n  response t o  t h i s  speci f icat ion i s  included i n  the 

p r i ce  of t h i s  contract if i t  i s  a f i xed  p r i ce  contract; or, i f  t h i s  

i s  a cost-reimbursement type contract, the cost i s  included -in the 

t o t a l  cost and sha l l  be reimbursed i n  accordance w i th  the Schedule 

o f  the Contract. 

2.3.3.2 Documents referenced i n  t h i s  speci f icat ion are the issue i n  e f fec t  

a t  the time o f  request f o r  quotation, unless otherwise specified, 

and form a par t  o f  the speci f icat ion t o  the extent speci f ied herein. 

2.3.3.3 Delivery and d i s t r i bu t i on  shal l  be accomplished i n  accordance w i th  

the DR and as di rected by the CQR o r  Contracting Off icer.  

2.3.3.4 References t o  other documents i n  data submitted i n  response t o  
requirements o f  t h i s  speci f icat ion are permissible. Referenced 

documents must be adequate and i ncl ude such i den t i f i ca t i on  elements 

as t i t l e  and number. When a document t o  be referenced xould only 

be app? icable t o  a minor o r  1 i m i  ted extent, every e f f a r t  sha l l  be 
made t o  include the applicable information i n  the response document . 

rather than using the reference. A l l  r e fwmced  documents shal l  be 

made read i l y  avai lable t o  the c~gn i zan t  NASA organization upon 

request . 
2.3.3.5 Mhere practicable, the contractor 's own in terna l  documents o r  those 

o f  a subcontractor shal l  be u t i l i x e d  t o  meet and/or supplement the 

requirements specif ied herein, i.e., in terna l  dscurints sha l l  not 

be retyped and pr inted on more expensive paper p r i o r  t o  submittal. 

2.3.3.6 I n  addi t ion t o  the requirements contained herein, the Contractor may 

be required t o  furnish documentation iia accordance w i th  the Contract 

Schedule and/or general provisions. 



DATA IDENTIFICATION 

A l l  data sha l l  be organized i n t o  a series u f  numbered documents and 

sha l l  contain the fo l lowing minimum in fomat ton  on the cover sheet 
- .  

o r  t i t l e  page, as appropriate: 

0 Company i den t i f i ca t i on  

D o c m n t  t i t l e  and i den t i f i ca t i on  number 

Date of issuance 

Contract Number 

Work Breakdown Structure (WBS) number 

DRL number (except drawings and ECP's) 

Documents tha t  are sub~equently publ ished by NASA w i l l  be i den t i f i ed  

as prescribed by NASA. 

A l l  Type 1 data w i l l  be marked "PRELIMINARY PENDING NASA APPROVALN 

and, once approved, shz l l  be reissued having the "APPROVED BY NASA" 

and the date and approval author i ty  annotated on the cover. 

P r in t ing  o f  formal reports and data i n  book format sha l l  be i n  

accordance w i th  thc Government Pr in t ing  and Binding Regulations 

(publ ished by the Jo in t  Cornittee on Pr in t ing  (JCP)) as spelled out  

i n  the -basic contra X. 

When microf i lm o f  drawings, specif icat ions and associated I i a t s  i s  

required, i t  shal l  be 35m s i l v e r  ha1 ide riegative, f i r s t  generation 

(Type 1,  Class 1 ) i n  accordance wi th  NHB 144Q.4A. h p u t  form 1360 

shal l  be used f o r  logging purposes. The microfi lm shal l  be submitted 

Sn the form o f  r o l l  microf i lm not  i n  excess o f  100 f ee t  i n  length. 

MAINTENANCE 

Revi s i  ons 

Wevi sions t o  documentation may be accompl ished e i t he r  by i ndi v5dual 

page revis ion o r  a complete reissue o f  the document, except f o r  

drawings which s: ~:ll be revised i n  accordance wJ t h  minimum configurat ion 

requ i remen t s  . 
4 



4.2 NASA I n i t i a t e d  Change 

New and/or revised data requirements w i l l  be incorporated by contract 

modif icat ion t o  which th? ne# o r  revised DRL and/or DRD w i l l  be 
appnded. Tkc contractor sha l l  n o t i f y  the contract ing o f f i c e r  i n  the 

event a data requirement i s  imposed by a contract modif icat ion and 

for  which no DRL change page i s  appended. In such a case, the 
contractf ng o f f i ce r  w j l l  submit the required DRLjDRD changes, unless 

the data i s  a "one-time" requjrement. Nothing here,;.,) shal l  be 

construed t o  re l ieve  the contractor o f  the respons ib i l i ty  t o  furnish 

data under the provisions o f  any contract modif icat ion i n  the event 

the appropriate DRL change pages are not appended o r  otherwise fu rn ish~d .  

DRI. change i den t i f i ca t i on  w i l l  be accompl ished by control l ing each 

DRL page separately and by placing a change control symbol and date i n  

the revis ion block a t  the top o f  each DRL page. 

4.3 Contractor Pni ti ated Change_ 

Contractor proposed data requirements, o r  proposed changes t o  e x W  ̂ *g 

requirements, sha l l  be presented on a cornpan2 control  l ed  Docurr 

Change Notice (DCM) . 
Assocf ated costs f o r  preparing DCN's i n  response t o  JSC contract 

modifications w i l l  be evaluated ~ , l d  negotiated as an in tegra l  pa r t  

o f  the modif icat ion authorizing the change. 

5.0 ORDER OF PRECEDENCE 

Where requi rements o f  t h i s  Data Manzgement Specif icat ion and the 

requirements o f  a DRD o r  the DRL con f l i c t ,  the fo l lowing order o f  

precedence sha l l  prevai 1 : 

a. DRL 

b. BRD 

c. Data Management Speci f i cat'i on 



6q0 PEP PROJECT BASELINE DATA .REQUIREMEIYTS. 

6.1 The base1 ine (minimum) documentation/information tha t  the Contractor 
sha l l  furnish 4s delineated i n  the various sections tha t  follew. 

Specific DRD's have been defined f o r  each item on the DRL. However, 
the Contr*actor i s  encouraged t o  fu r the r  define the data requirements 

. t o  more f u l l y  u t i  1 i ze  h i s  ln terna l  documentztisn system and t o  reduce 
the cost o f  data. 
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LWOOW I. MW#SOW SPACE CWER 

O I t d  REQUl WEPEKf Q U G W I  Q T I  ON 

Plan, Pm j e s t  knagemnt  

. USE 

To provide a descript ion o f  the Contractor's methods for  
accomplishing- .#e program requirements. 

CLATI OKSHIF I;{"% Plans 
I 

{me Center Data Y m a l e r  (Code m) w i l l  amsiin n-ra i n  block 2.) 

. PREPARATION I N F O R Y I T I O h  

SCOPE 

This BR esixibl ishes the content, format, maintenance, and submittal requirements 
f o r  a Management Plan. The Plan sha l l  be sumnary i n  nature w i th  references t o  
the Contractor's in terna l  procedures, and shal l  describe the Contractor's c o t m  
plans, practice, and approach f o r  accomplishing (i .e., managing and control1 i ng  
pro ject  tasks, management interfaces, time phased re1 ationships o f  tasks and 
program elements, and the c r i t e r i a  against which performance may be judged, 

APPLICABLE DOCUMEHTS 

None required. 

CONTENT 

The document sha l l  consist of an index o f  the Contrac r ' s  in terna l  operating plan 
and direct ives and procedures for  each o f  the followin, areas w i th  b r i e f  discus- 
sions as t o  how they w i l l  be u t i l i z e d  i n  managing the project: 

A. Project Management 
B. Engineering bnagemnt  
C. Manufacturing Management 
D. Performance Management ' 
E. Information Management 
F. Government Fdmi s hed Property Management 
G. Procurement Management 
H. Qua l i t y  Assurance Management 
1. Configuration Management 

FORMAT 

The plan shal l  be sectional ired t o  cover the elements specif ied i n  Paragraph 8.3 
above. The Contractor's own format sha l l  be sa+isfactory. Sketches, drawings, 
photographs and tables shal l  be used when practical,  

MA1 NTENANCE 

The plan sha l l  be maintained current by page rev is ion o r  complete reissue t o  
r e f l e c t  a1 1 approved program changes tha t  effect t h b ~  plan. 

JSC Form 2341 (Nov 71) NASA-JSC 



DRL NUMBER 
~ ~ I I O Y I L  n f a o a u t t t s  A Y O  SPICE m I w t s m n t I o u  

bYNO9H 8. JOHWON SPACE GEWIER 

O A T 4  R E Q U I R E M E N T  O E S C l l  P T l  OH 

Expanded Contract Work Breakdown Structure (WBS) 
and Dicti0nar.y 

. U S E  

To display and define the products and services to  be dev- 
eloped o r  furnished by the Contractor for  optimum 
management of the program. 

6 .  REF ERENZLS 

1)  WBS 
2) A1 1 Plans 
7.  I N T E R R E L A T I O N S H I P  

(The Center Data Manager (Code 3,W) w i l l  arsrgn numbers i n  block 2 . )  

. P R E P A R A T l O h  I N F O R M A T I O N  

SCOPE 
This DR establishes the mntent, format, maintenarlce, and subrni t t a l  requirements 
f o r  the Expanded Contract Work Breakdown Structure j'h'SS) and Dictionary. The WBS 
shall subdivide the contractual work to  be accomplished into elements that  serve 
a s  the basis for detailed planning and control, and to permit collection of cost 
and schedule data for  each element. 

APPLICABLE DOCUMENTS 

None required. 

The NBZ shall subdivide the project into elements that serve as a basis for  
detailed planning and control o f  the prcject and shall include hardware, 
software, faci 1 i t i e s ,  services, managemnt systems, etc. The WBS shall consist 
o f  three t o  five levels of increasing detail .  Additional levels shall be uti l ized 
as required by contract. Lower detai l ,  which the Contr 
management purposes ta validate information reported to 
with NASA requiremnts. 

FORMAT 

The WBS shall consist of: 
A. An indentwed l i s t  of element t i t l e s  
9. A narrative dictionary defining the scope of each e 

included i n  each element 

ctor u t i l izes  for  i t s  own 
NASA, shall be compatible 

ement or  the types of tasks 

C. A diagram to indicate element relationships more clearly. 

MAINTENANCE 

The WSS shall be updated to ref lect  contract changes as they affect  the WBS 
coverage. Revisions shal i be accompl ished by change pages. 

ISC Form 2341 (NoV 7 1 )  
. . I  
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Plan, New Technology 

I 
1 5 .  O R t A N l Z A f  I O N  

To provide the Contractor's plan for compliance wi th  the 
New Technolow Statement o f  Work. 

12) A1 1 Plans 
(me Center Data Mma(+r (Cbde JY1) rill ossisn n d r e  i n  block 2 . )  

I .  P R E P A R A v l O N  I N F O R M 4 T I O N  

SCOPE 
This OR establishes the requirements for the contents, format, maintenance and 
submittal'of a plan f o r  the managemznt and evaluation o f  technical work t o  i den t i f y  
presence o f  inventions and new innovations for patent purposes, as defined i n  the 
New Technology Clause o f  the contract. 

APPLICABLE DOCUMENTS 

None required. 

CONTENT 

The plan shal l  contain the Contractsr'c approach to: 

A. A m n a g m n t  concept t o  adequately report new technotop. 

8. Early ident i f icat ion of new technology. Foms and other documentation f o m t s  
to be used shall  be stipulated. 

C. Exercising control over subcontractor compl lance. 

The P r ~ n  :hall be presented i n  narrative format. 

The Plan shall  be maintained i n  a current condition by page replacement o r  
complete re-issue t o  r e f l e c t  the l a tes t  approved program changes. 



LVIDOH 8 .  JOMSON SPACE CENYER 

Schedules, Pro jec t  

I 

. USE 5 .  ORGANIZATI ( IN  

To provide Government anG Contractor decision points, 
interz aces, and interacti.ons re l a t i ve  t o  the project,  

6 .  REFERENCES I--- 
7 .  I N T E R R E L A T I O N S H I P  

1) WBS 
2) A1 1. Plans 

( m e  Center Data Manager (Code ]m) w i l l  assign numbers i n  block 2.) 

I .  PREPARATION INFORMATtON 

SCOPE 

This DR establ "shes the content, format, maintenance, and submittal requirements 
f o r  the Project  Schedules. The Project  Schedules sha l l  be prepared t o  d i r e c t  
the period o f  performance for t ha t  work speci f ied i n  the Work Breakdown Structure 
and t o  portray sign i f i can t pro jec t  m i  1 es tones necessary t o  measure, analyze and 
perform correct ive act ions as necessary. 

APPLICABLE DOCUMENTS 

None requi red. 

CONTENTS 

The Project  Schedules sha l l  be keyed t o  the PEP Delivery Schedules and provide 
supplementary information a t  the pro jec t  level .  The Schedules sha l l  present tne 
Contractor's overa l l  plan for accomplSshment o f  tasks t o  meet the'basic object ives 
o f  the PEP project .  The Schedules shc l l  d i s p l ~ y  a time-phased, traceable f low 
from ATP through too l ing  design, s t a r t  9f fabrication, major procurements, 
manufacturing ac t i v i t y ,  preparation for shipment and de l i ve ry  t o  the F.O.B. 
point.  

The Schedules sha l l  be prepared i n  Gantt Chart format, and sha l l  be compatible 
w i th  the applicable WBS. 

MAINTENANCE 

The Schedules sha l l  be maintained current  t o  re f lec t  the most recent program 
requirements. 

e '  L,  J S C  Fats 2341 (NOV 7 1 )  12 NASA-JSC , ' . 
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Report, Monthly Financial blanagment 1 1  
I 

5.  ORGAN I Z I T  I O N  

To pmvi  de the Government w i  t h  monthly irccumul ated expendi - 
ture f o r  monitoring program costs. 

1) GIBS 
2) A l l  Plans 

(me Center Data Mmager (Code J ~ J  rill assiln n h r 8  in  block 2. )  

I. PREPARATlOh INFORMATION - 

7. INTERRELATIONSHIP 

SCOPE - 
This DR establishes the requirement f o r  the preparation and .submittal o f  the 
Monthly Financial Nanagement Report, Form 533M, requ.i red by NMI 9501.1A. 

APPLICABLE DOCUMENTS 

NMB 9501.2A. 
NMI 9501.111 

CONTENTS 

The report  shal l  present accumulated expenditures, msu l  t i n g  from contractual 
ef forts.  The contents shal l  be as specif ied i n  NASA Handbook 9Wl.2A. Subsequent 
changes and/or addit ion o f  cost elements to  be reported shal l  be determined 
between the Government and the C~ntractor.  The Contracting Of f icer  w i l l  n o t i f y  
the Contractor o f  each change and addit ion and the report ing period o f  which each 
shal l  apply. 

FORMAT 

The 533M report  shal l  be prepared per NHB 9581.2A. 

MAINTENANCE 

t h e  requi red. 

JSC Form 2341 ( # O V  9 1 )  . 93 MU-JSC 



LYNDON I. JOHNSON SPACE CENTER 

D A T A  R E O U I R E Y E N T  D E S C R I P T I O N  
I 

. T I T L E  2 .  VUUBER 

Report, Quarter1 y Financial  Management 
4 .  D A T E  

I 

. USE 5 .  l R G C V l L A T l O N  

To provide the Government w i t h  forecast  expendi t u x s  . 
requi red  t o  compl efe the  c ~ n t r a c t u a l  e f f o r t .  6 .  R ~ ~ ~ R ~ h ~ ~ ~  

I N T E R R E L A T I O N S H I 0  

i) wss 
2) A l l  Plans 

(The Center Data Manager (Code J,U2) w r l l  assran numbers in block 2 . )  

SCOPE -. 

This DR establ ishes the  requirement f o r  the preparat ion a ~ d  submittal  o f  the  
Quar ter ly  Financial  Management Report, Form 5334, r e q u i r a l  by NMI 3501.1A. 

APPLICABLE DOCUMENTS 

NHB 9501.2A 
NMI 9501.1A 

CONTENTS 

The repor t  sha l l  forecast  expenditures required t o  compl ete the  contractual 
e f f o r t .  The contents sha l l  be as spec i f ied  i n  NASA Handbook 9SOI .2A. 
Subsequent changes andlor additon o f  cost  elements t o  be reported s h a l l  be 
detemined between JSC, and the Contractor. The Contracting O f f i c e r  w 5 l l  n o t i f y  
the Contractor o f  each change and add i t ion  and the  repor t ing  per iod to which 
each sha l l  apply. 

FORMAT 

The 533 Quar ter ly  Report sha l l  be prepared per  MHB 9501.2A. 

MAINTENANCE 

None requi red. 

JSC Form 2341 ( ~ o v  7 1 )  14 NASA-JSC 



LYNDON 8 .  JOHNSON SPACE CENTER 
L I S C  I 'EV WUBER - 

DATA REPUIREYEWT OESCRI PTIOW MA-07 
_P . T I T L E  . \ 2 .  HUUBER 

Report, Monthly Status - 
4 .  O I t E  

. USE S .  ORGA'i IZATION 

To provide v i s i b i l i t y  o f  s ign i f i can t  events occurring durtng 
the report ing period and status o f  contract schedul e m i  1s- 
stones and other s ign i  f i caq t  areas w i th in  .technical and 
administrative discipl ines. 

7 I & T E R Q E L X T I O U S H l P  l i, wes 
1 2 j  AJI Plans . - 

(The Center Bata hfana#cr (Code J.W) r i l l  m r i # n  nurbcrr in  block 2 . )  
- -- . PREPARATION I Y F O R U 4 T l O k  

SCOPE - 
This DR establishes the requirements f ~ r  the preparation o f  a monthly progress 
1 e t t e r  and status report  g iv ing a b r i e f  descript ion o f  technical and administrat ive 
progress and status i n  major and s ign i f i can t  a c t i v i t i e s  leading t o  the accomplish- 
ment of contractual objectives dnd cormct ion o f  problem areas. 

CONTENT 

The repor t  shal l  include, as a minimum, the fo l lowing infomat ion:  
A. A discussion o f  the technical and p r o g r a m t i c  analyses and studies conducted 

during the report ing period. The presentation shal l  be i~ suf f i c i en t  depth 
and de ta i l  t o  permit evaluation o f  progress. SupportZng data i n  the form o f  
charts, g~aphs, schemata'es, etc., may be included a5 i ippmgriate. 

B. A discussion of the scheduiing f o r  the report ing period, including a comparison 
o f  the planned work and milestones f o r  the report ing pepiod versus actual 
accompl ishmnts. Include i den t i f i ca t i on  o f  deviations from the planned work 
i n  su f f i c i en t  de ta i l  t~ provide c lear  v i s i b i l i t y  as to the cause and correctdve 
action. 

6. A discussion covering man-hours expended during the report ing period, and 
expenditures i n  man-hours durlng the contract performance. This presentation 
shal l  be i n  chart  form. 

D. A discussion o f  the planned e f f o r t  For the next two months following. 

FORMAT 

The arrangerent o f  the technical port ion < 3 f  the report  shal l  correspond wi th 
the task breakdown s f  the Statement s f  Work. A separate section shal l  be included 
t o  report  on administrative matters and overal l  study status. Reports shal l  be 
i n  l e t t e r  form. 



NATIONAL I E R O N L U Y I C S  AN0 SPLCE & O Y l N l S l S h l l O N .  , 
LYNDON 8 .  JOHNSON SPRCE CENTER 

D A T A  REQUI  REYEMT DESCRl P T l  ON 

DRL NiJMREa - 
L I N E  I T E M  NUMBER - 

MA- 08 
. T I T L E  

PI an, Government Furnished Property Mat ntenance 

2 .  NUMBER 

4 .  D ~ T E  

. USE 

121 ~ l i  Plans 

5 .  ORGANIZATION 

To describe the Contractor's method o f  c o ~ t r o l l  ina and 
maSntai ninq Government Furnished Equipment (GFE) 

I - 
w ~ (The Center Data Manaeer (Code J,M2) wil I assign numbers in block 2.) 

6 .  REFERENCES 

This DR establishes the content, format, ma1 ntenance, and submittal require- 
ments For the Government Furnished Property Maintenance Plan. 

ABPL ICABLE DOCUMENTS 

NASA Procurement Requlation Appendix B, "Control o f  Government Property i n  
Possession o f  Contractors". 

The P l  an sha l l  sa t i s f y  the requirements o f  NASA Procurement Requl a t i o n  Apbendix 
B, and sha l l  consist o f  those ~rocedures which const i tu te  the Contractor's 
Property Management Manual. 

FORMAT 

The Contractor's in terna l  f o m t  sha l l  be used. 

MAINTENANCE 

The Plan sha l l  be maintained i n  a current condi t fon  hv naqe re~lacement o r  
complete re-issue t o  r e f l e c t  the l a tes t  ap~roved orwram chanqes. Should 
t h i s  Plan be par t  o f  the Contractor's Property Managemerit Manual, submfttal 
o f  the manual w l  1 1 suf f ice,  assuminq the Contractor's pro pert.^ 14anaaernent 
System i s  approved. 

J S C  Form 2341 :HOW 71)  16 NASA-JSC 
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LYNOON 0. JOHNSON SPACE CENTER 

D A T A  REQUIREMEHT OES.CRI PT l ON 
. T l T L E  

Engineering Configuration L i s t  (ECL) 

. USE 

To provide the "as-designedN data f o r  comparison w i th  the 
"as-bui l t "  data as required by the accourting and 
ve r i f i ca t i on  system. 

. PREPARATION INFORMATION 

8.1 Scope 

DRL NUMBER 

L l N E  I T E M  NUMBER - 
CM-01 

2 .  NUMBER . 

I .  DATE 

T 

1 
- 

( m e  Center Data Manager ( a d e  J.tf2) will assign n~ 1 -.rs in  block 2.) 

This DR establishes the content, format, maintenance, and submittal requirements 
f o r  Engineering Configuration Lists.  An ELL w"! contain a summary o f  the 
Contractor's pa r t   umbers cur rent ly  released fur a spec i f ic  contract itka uni t .  

8.2 Appl imhle-~bcuments 

JSC 07700, Vo 1 ume I V  Confi guration Management 

The l i s t  w i l l  be i n  p a r t  numbers sequence and w i l l  include the folJowing data 
f o r  each pa r t  l i s ted .  

1. Part  number 
2. Latest drawing change l e t t e r  f o r  tha t  pa r t  
3. Part  name 
4. Q ~ a n t i t y  
5. Next assembly par--: number 

8.4 Format 

See 8.3 above. 

SC Form 2341 (Nov 7 1 )   WAC^. ' c r  
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H A ~ I O R C L  A E R O I A U T L C S  A W D  S P A C E  A o u l n l s m r l o n  
LYNDOH 0. JOHNSON SPACE CENTER 

D A T A  REllUIREYEWT O E S C R l P T l O N  

As-Built Configuration List (ABCL) 

'. U S E  
To provide the "as-buil't" data for  comparison w i t h  the 
"as-designed" data as required by the accounting and 
ver? f i cation sys tern. 

ORL NUMBER 

LINE ITEM NUMBER - 

5. ORGANIZATION 

6. REFERENCE? 

JSC 07700 Volume IV 

7. INTERRELATIONSHIP 

2 
(The Center Data Maager  (Code J,W) w i l l  assign numbers i n  block 2.) - --. 

I. P REPAhATlON INFORMATION 

8.1 Scope 

An ABCL is prepared by the Contractor for each CI. I t  i s  the docmnted and 
verified identification and physical description of the CI manufact,-red by* 
the Contractcr for acceptance and delivery to  NASA/JSC. The ABCL consists o f  
an accurate accumulation of data extracted from the fabrication and t e s t  
records, as certified by inspection records. Listing of comon parts ( i -e . ,  
nuts, bolts, washers, etc. j, i s  not required unless these parts are i n  
themselves crit ical  or  special application hardware o r  i f  parts require . 
traceabi 1 i ty . 

8.2 Applicable Doci..nents .- 

Gone 

.8.3 Content 

The fol lowing specific elements of data shall be provided. 

7 .  CI identification by part number, nomenclature, and serial  number, ,t 

2. Acceptance Test Procedure {RTP) specification , incl u d i ~ g  revision *letter 
or number and date of specific&tion used to  certify a deliverable CI. 

3. The "as-built" reco1.d consisting of a parts l i s t  o f  the completed 'CI as I 

fabricated and tested b; Manufacturing and certified by inspecti.on records. I 

This record shall also include record of authorized irijor deviations cr i waivers by part nuinbtr. 

4. The change l e t t e r  (drawing revision l e t t e r )  to which the  part, component, 
assembly was fabricated. 

5. Serial number, lo t  number, etc.  of traceable parts, as required by 
engineering data shall be 1 isted where appropriate. 



8.3 CONTENT (Continued) 

CM-02 
Page 2 

.. ' - 
6, The contrc! led procedures/processes/methods u t i  1 ized t o  fabricate, 

assemble, t e s t  and inspect the C I .  31 
4 I 
I I - 

7. Inspection Ver i f ica t ion Signature. This signature sha l l  verSfy the 
accuracy o f  the to ta t  data covering thc i tern del ivered. 

j- :; ! 

8.4 FORMAT tJ  ! 
i 

The Contractor's in terna l  forms w i l l  be acceptable t o  sat is fy t h i s  
requirement provided i t  contains the above data. 

However, the format o f  the BCL must be com a t i v l e  w i th  the format selected t i 
f c r  the Engineering Configuration L i s t  (ECg (CM-01) Bsseline t o  a l l o w  a - I 

rap id  comparative analysis. The cover sher; f o r  the ABCL sha l l  specify 
the fo1 lowing: . . 

1. ABCL iden t i f i ca t fon  number and nomenclature o f  the CI, 

2. Contractor's top assembly pa r t  number and se r i a l  n u ~ b e r  o f  the Ci for  
which the data applies. 

3. Inspection ve r i f i ca t i on  signature and date. 

4, Number o f  pages (i.e., Page 1 o f  - pages). 

I f  the Contractor e lects t o  provide a second page ~f the cover sheet t o  
1 i s t  the control led processes, materials, prccedures , methods, and support 
t e s t  documentation f o r  the ECL, the ABCL sha l l  be o f  the same fomat. 

8.5 MINTEN-UGE 

TBB 



UR!. NUMBER 
R A ~ I O W I L  mrao iuur ics  A W O  S P A C E  A O ~ I W I S ~ P I ~ I O ~  

LIMOON I. JOHNSON SPACE CEtiTER 

D A T A  R E O U I R E N E H T  O E S C R I  O T I  ON 
L I N E  I T E M  NUMBER IIM- 

Engineering Change Prcposal 4 .  DATE 

-- . USE z. u s C 9 N l I A T l O c :  

To document contractor' proposed C i  ass I engineering 
changes t o  approved baselines for submittal to the 
PEP Project Office. 4 .  RCFERFHCES I---- 

( Ihe  Centcr Data Uona&cr (Code JC) rill aaai&n nwtcra in block 2. )  
.rrr T a u  . PREPARATION IHFORMATIOK 

8.1 Scope 

A l l  baseline changes propased by the Contractor requiring NASA 3ppxva'l sha? 1 
be documented on an Engineering Change Proposal (ECP) .  The Contractor may 
use his own ECP format, b u t  must provide, as a minimum, the fallaw~sg data: 

Change t i t l e ,  date, and PCIN (assigned by the Level I1 PRCB Secmtd~y). 
. 

Change description. 

Change impact. 

Cost of change (including cost per f l ight  and DDTE cost). 

Effectivity. 

Effects on specifications, drawings, ICD's, etc. 

Justification and reason for the change. 

Schedule impact. 

Incorporat-ion Iccation. 

Impact on discipl ines such as safety, reliabil ity, quality assurance, 
test,  operations, logistics, etc. .. . 

Format 

Contractor's own ECP fomist or JSC Fom 

JSC Form 2341 (Nov 7 1 )  



"LL NUMBER - 
# A t 1 0 1 1 1  A E R C w A U I l C S  A M 0  S P A C E  A O M l l l S t R A l l O M  

LWiDON 0. JOHNSOH SPACE CMTER i 
TUr I T E M  NUMBER - 1 i .I 

B I T A  R E Q U I R E I N T  P E S C I I  P T I  OH CM-04 L: ,f 

Plan, Configuration Maitagement 4 .  DATE 
r i  j. -, " 

- .  
.-. .! 

1. USE s. O R G * i i I I A T ~ I O Y  

To describe the Ccntractor's organization as i t  relates t o  
. i i  + .  i . 

L ,l :,; 
configurat ion management, the procedures f o r  iden t i f y ing  :: 
and documenting the configuration items; and how changes 6 .  REFERENCES 

,-, 
. ., . . -:- 

This Di? establishes the requirements f o r  preparation o f  a Configuration - j - .  - . " 
Management Plan. I '. , . 

- .  - r :  5 - .= - * - - 

- .  - 
2 App: icable b c u r m t s  . . . . - . .  - 

None 

8.3 Content 

As a m h i m u m ,  the Corifjguration Managellrent Plan w i l l  contain the following: 

Orgisizat ion - The Con t rac t~ r  shai 1 describe the orpanizational re la t ionsh ip  --. ..? 
7 

c f  hSs configuration management t o  total pro jec t  management. He should def ine z 
the a i i t ho~ f  ty /~spsnsibi  1 i tji o f  the key organizational elements impacted by . . . , . . .. k 

requj r e r m t s  fo r  confi yuration manageinent. . !  - . -% .. 

-i 
Saseline Iden t i f i ca t ion  - The Contractop sha l l  describe the method f o r  -- ! 4 

i des t i f y ing  the baselvine and the documentation (specif icat ions, .drawing I .  
$ 1  : : :  . 

practices, engineering release system, etc. ) used t o  depic- the requirements . . 
I :  ., 

3 

and base1 ine. .<: 
7 - . .. 
! j sx 

Contra1 - The Contractor sha l l  describe the methods, prccedures, and po l i c ies  1 , . ?  
... - - 1. - 

u s w r  t o  be used) wl th in  h i s  organization far establ ishing and con*,rolling 
'P 
.p 

baselines. This port ion of the plan should address technical and management % . I  .:: 
3 1 . 4  

in ter face a c t i v i t i e s  wi th  other Shutt le elements and contractors. . L , r.Y - - Y. 
L 

- 2 ,  

Accountina - The Contractor sha l l  descrf be h i s  accounting sys tem. : ..! -- . -., 
: ,: i i -Y ;: 

Ver i f ica t ion - The Contractor sha l l  descri b.e h i s  ve r i f i ca t i on  system i i  5 
4 

u .  . ': 
Subcontractor/VenZ.-r Configuration Mdnagement Control - The  ont tractor sha l l  : i  '. ,? fmdicate the pmposed methods and I eve1 o f  control over subcontractoys and vendors. , , ,$ .. . . , >:, 

Progrim Phasing - The Contractor sha l l  describe h i s  plans f o r  conducting/ , .. . , 

1 i -i ! ., 

supporting Project  reviews. 
I 

i 
2 -c >*: 
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r I A I I O W A I  AEROMAUI ICS A 1 0  SPACE ' C Y l l I S l R A l l O N  

LrWOON 8 .  JOHNSON SPACE CENTER 

1 3ATA REQUIRENENV O E S C R I  P T l  ON 

D R L  NUMBER . 
L I N E  I T E M  NUMBER - 
CM-05 

2.  NUMBER . 

I Rep03 - Configuration Ver i f ica t ion Accounting System 
3- 

3 .  usz 

To i den t i f y  the configurat ion baseline f o r  each 
ael i verable i tern including incorporation status o f  a1 1 t 

I approved engineering changes, deviations, wai vem, and 
contract noncoql  ?awes. 

- 
6.  REFERENCES 

7. I N T E R R E L A T I O N S H I P  

.- . - 7  

(The Center Data Manaler ( S d e  p) w i l l  asr i$n nurrbcrs i n  block 2.) 
. . PREPAI IAT IOH I N F O k Y l f  ION 

2.1 Scope 

The Configuration Ver i f ica t ion Accounting System Report sha l l  contain the 
following: 

1. Complete record o f  approved configurat ion f o r  each del iverable i tem. 

2. A11 Class I and Class I1 changes and a1 1 deviations .and waivers t o  the 
approved configuration, corresponding manufacturing records and f i e l d  
modifications throughout the manufacturing cycle o f  "he end item. 

3. Ver i f ica t ion data information on records w i  t h i o  the Contractor's 
integrated records system. These records sha l l  be described i n  the 
Contractort s Qua1 i ty Program Plan. 

4. Status o f  NASWJSC approved Class I changes, and major deviations and 
waivers, inc luding status o f  incorporation ( including closure) i n  ezch 
del iverable i tem. 

5. Contractor1 in terna l  status o f  pending Class I changes, and major 
deviations and waivers which the Contractor plans t o  submit to.  NASAIJSC. 

6. Status and. accorcntabi 1 i ty o f  contract noncompliance ( including closure). 

- 1 
SC Form 2341 (Hne P I & C ~ -  ICC 



D R L  NUMBER - 
n k r l u n u  AEHOMAUIICS A W O  S P A C E  AOI IWISTZATION 

LYNDOK 8. JOHNSON SPACE CENTER 

D A T A  REQUIREMENT OESCRl  ? T I  ON 
L I N E  I T E M  NUMBER - 
CM-06 

1 .  T I T L E  2.  NUMBER . 

Modi f i  cati  on Package L .  DATE - 
1. USE 5. ORJAHI ZATlON 

To provide instructions for accomplishment of 
modifications to del i vered hardware. 6 .  REFERENCES 

I SL-T-0016 
( n c  Center Data  Manac[er (Cod-. JJI1) w i l l  assifin numbers i n  block 2 . )  

I .  PREPARAT!ON !NFCPYIT lON 

8.1 Scope 

The modification package shall ~nclude as a minimum: 
PRCB/CCB Di recti  ves 
CEI and Serial Number(s) 
Parts/Material L i s t  

Modification Instructions 
Engineering Requirements (drawingleng ineering order) 
Completion and Notification Records 
h d i  fication Package Identi f i c t i o n  w i t h  PCIN Reference 
Installation location and recotnmended incorporation period 
Modi fication Package Hardware 
Spare action required 
Disposi t i o ~  removed/replaced parts 
Special tool s/fixtures required 
Retest reqy irements as released engineering 
Operational /maintenance manuals affected 
ECP' Identification Number 

JSC F o r m  2341 ( N o v  7 1 1  



N h l l O N A l  A i l O Y h U T l C S  1YO SPACE A O l l l l S T R A T l ? U  

LVNDOM B. IFHISO# SPACE C M I E R  

D A T A  4 E Q U l  REMEMf DESCRl  P I  l OH 

. T I T L E  

Cards. Hodi f icat ion I ns ta l l a t i on  Notice (ICN) . 
; 

. USE 

To provide o f f i c i i l  no t i f i ca t i on  o f  completion o f  
every r e t r o f i t  mod3 f i ca t ion  and noncompliance. 

DRL NUMBER 

L I N E  l t E Y  NUMBER - 
CM-07 

2.  NUMBER . 

T 

I 

I 

. 

. 

- 
(me Center Data Mana#er (Code JYZ) w i l l  arriln nubers  i n  block 2.) 

. PREPARATION INFORMhTlON 

8.1 Scope 

I .  REFERENCES 
CM-07 
SL-T-0010 

7 .  INTERRELATIONSHIP 

Modif icat ion Ins ta l  l a t i o n  Notices shal l  contain the fo l lowing minimum 
information: 

Mod. K i t  I ns ta l  l a t i o n  
Contract I tern Number 
Ser ia l  Number 
ECP 
Mod. K i t  Number 
Work Order Number 
Ins ta l  led by 
Inspected by 
Remarks 

Mod. K i t  Val idation 
Contract I tem Number 
S ~ r i a l  Nuqber 
ECP . 

Mod. K i t  Number 
Test Location/identifdc 
Test Organization 
Inspected .by 

8.2 Format -. 

I n  the absence o f  a JSC form, the Contractor may use ex is t ing  in terna l  form 
to  sa t i s f y  t h i s  data requirement. 

1 
! 

ISC Form 2341 Hov 711 



DRL NUMBER . 
WATlOl lAL A E R O # I U I ~ C O  4NQ SPACE h O N l M l S t l A t l O n  

!.MOON 5. JCHNSON SPACF CENTER 

DATA REQt!IRETEHT O E S C R l  P T l  OW 
L I N E  I T E M  NUMBER - 

C!{-08 
I 

a T I  lLE 2 .  NUMBER 

Request - Deviation/Waiver 

. USE 5 .  ORGAN I ZAT I O N  

To document and submit Contractor proposed major 
deviat ions and waivers. L 6 .  *REFERENCES 

I JSC 07700 Volume I V  

7 .  I N T E R R E L A T I O N S H I P  

. 
1. 

(The Center Data Manaler (Code JW) w i l l  assidn ncrmbers in  block I . )  
. PREPARATIOX INFORYAI t o .  

8.1 Scope 

Deviations and waivers which f a l l  w i t h i n  the  d e f i n i t i o n s  o f  "Class 1" changes 
sha l l  be processed through the  appropriate CCB i n  the same manner as any other 
Class 1 change. The Level I1 change request w i l l  be designated as "deviat ion" 
when the  request i s  f o r  a spec i f i c  author izat ion t o  be granted before the f a c t  
t o  depart f r o m  e ; y ~ r t i c u l a r  spec i f i ca t i on  requjrement. The ~ e v m c . h a n g e  
request w i l l  be designated as "waiver" when the  request i s  f o r  the granted use 
o r  acceptance o f  an a r t i c l e  which does n o t  meet spec i f ied  requirements: a 
waiver i s  -given or authorized a f t e r  the  fact .  

8.2 Format 

Contractor's format may be u t i  1 ized. 

NASA-JSC 



NAtIONAL A t l Q l A U T l C S  AND S P I C E  4 D Y l I I  
LYNDON 0. JOHNSOH SPACE CENTER 

O A T 4  REQUI  REPE#f QESCWl ? T I  OM 

TO es tab1 i s h  the perfbrmarxe, desi 9, -developmaat and 
t e s t  requirements f o r  Pi Sght items. 

6 .  REFERENCES I-- 
. .. . 

I JSC 07700 Volume I V  

I 
r (me Center Data iyanaler (Code -. ~ m )  will assiln nmbers in block 2.) 

I. PREPARATIOX INFORMATION 

This DR establishes the content, format, maintenance, and submittal requirements 
f o r  the overal l  PEP f l i g h t  system specif icat ion. 

F o m t  and Content 

A1 1 specificatr'ons del iverable t o  JSC require r i g i d '  mafor paragraph numbering 
and t i t l e  control,  unless less str ingent requirements defined i n  IRD's have been 
approved., Limited format control f o r  speci f icat ions shal l  be exercised t o  the 
extent specif ied by t h i s  paragraph and i t s  subparagraphs. Major paragraphs 
sha l l  be numbered and t i t l e d  as follows: 

1.0 SCOPE (Section 1) 
2.0 APPLICABLE DOCUMENTS (Section 2 
3.0 REQUIREMENTS 
4.0 VERIFICATION 
5.0 PREPARATION FOR Section 5) 

DELIVERY 
6.0 NOTES (Section 6) 

10.0 APPENDIX (section 10) 

8.2.1 Major Paragraphs Content. 

Standard Cont~actor  C o ~ f i  guration Management Requi remen t s  , and MIL-STD-490, 
Specif icat ion Practices, should be used as a guide f o r  information and data 
t o  be contained wi th in  these paragraphs. Where no information i s  pert inent, 
state, "This section i s  not  applicable t o  t h i s  specificatdon." 

8.3 Subdivision o f  F& j o r  Paragraphs 

Major paragraphs/sections should be broken down i n t o  as many paragraphs and 
subparagraphs as are required t o  c lea r l y  def ine the requirements. 



CM- 09 
Page 2 

8.4 Paragraph ' NuniberSng 

Each paragraph and subparagraph sha l l  be numbered consecutively wi th in  
each major paragraphlsection o f  the specif icat ion, using a period t o  
separate the number representing each breakdown. An example i s  shown 
-below: 

REQUIREMNTS 3.0 
F i r s t  Paragraph 3.1 
f i r s t  Subpardgraph 3.1.1 
Second Paragraph 3.2 

etc. 

I temization wi th in  a paragraph o r  subparagraph sha l l  be i den t i f i ed  
by lower case le t te rs .  

Paragraph Ident i f ica t ion/T i  t l e  

Where practicable, a l l  paragraphs and subparagraphs should be given a 
subject ident i f ica t ion.  It i s  not  mandatory t o  use the same numbers and 
subject i den t i f i ca t ions  f o r  paragraphs and subparagraphs as shown i n  
MIL-ST@-490 under major paragraphs/sections. A1 I subject i den t i f i ca t ions  
for major paragraphs and breakdown paragraphs and subparagraphs sha l l  be 
under1 ined. 

T i t l e  Page. The minimum data elements tha t  sha l l  be shown on the t i t l e  - --- 
page for ZEI specifications are as follows: 

A. Specif icat ion Number and Revision Let ter  
. ! <! 

5. Date Released 

C. Type o f  Speci f icat ion 
a <:, 

D. T i  tl e/Nsmncl ature f o r  the Speci f icat ion . ... I .  . 

E. Approved Program/Project Nomenclature I den t i t y  . . - 1  ., 
. I I: 

F. CEI Number (as applicable) - , I ~, 

G. ManiifacturerDs Code I D  Number 

H. Preparing A c t i v i t y  * ~ ~ ~ r o v a l  Signature and Date 

I. NASA Off ice Approval Signature and Date , I  

- - , . . I .  

J. Contract Number 

8.6 Maintenance 

5ee DRD CM-10 . 



W A l l Q N A L  A t R O N A U t l C S  AND S P A C E  A O Y l W l S T A A l l O N  1 ORL NUMBER 

LYNDON 8, JOHNSON SPICE CENTER 

DATA RE?UIREUENT O E S C I l  PT  l ON 
L INE lTEM NUMBER . 
CM- 10 

T I T L E  2 .  NUMBER 

Specif icat ion - Change Notice and Revisions . DAIE 

I 
USE 1 5 .  ORGAN1 Z A T l O N  

To document proposed changes t o  the contract specif'l'cations 
described i n  DRC cM-09 and CM- 1 1 

6. REFERENCES 

v. (the Center Da ta  Manapsr (&do JM2) w i l l  assign nmbers in  block 2.) 

8.1 Scope 

Contractor's may use t h e i r  own forms f o r  the Speci f icat ion Change Notice (SCN) 
change log,  and configuration charts provided they contain the minimum dats 
required by JSC Foms 9 , and . 

" JSC Form 2341 (#ow 71)  C NASA-JSC 



N A l l O l A l  AEROHAUI ICS AN0 SPACE A O ~ ~ H ~ S T R I T I O N  

LYNDON 0. JOHNSON SPACE CENTER 

DATA R E Q U I A E Y E W T  D E S G A I P T I O H  - . T I T L E  

Speci f icat ion - Ground Support Equipment 

To establ ish, i n  one document, the performance, design, 
development and t e s t  requirements f ~ r  a l l  ground support 
equipment. 

I (The Center Data Manager ( O d e  JM2) will assign numbe-s . - 

ORL NUMBER 

L I N E  I T E M  NUMBER - 
CM-11 
2 .  NUMBER 

6 .  REFERCNCES 

JSC 07700 Volume I V  

- . PREPARAT l0h' INFORMATION 

8.1 Scope 

The speci f icat ion documents the f u n c t i ~ n s  o f  the se t  o f  GSE and t ranslates these 
functions i n t o  GSE requirements i n c l  udri ng t e s t  requirements. Each separate i ten1 
w i l l  be i d e n t i f i e d  and i t s  requirements specif ied. 

8.2 Sty le  and Format 

S ty le  and format sha 5n accordance w i th  the i n t e n t  o f  MIL-STD-490. 

C 
JSC Fora 2341 (nov 71 ) 



i t  

M A r l O N h L  A I I O W A U I I C S  AN0 S P I C E  A O Y l N l S T R L I I O W  
ORL NUhlOER 

v LYNDON 8 .  JOHNSON SPACE CENIER 

D A T A  REOUI  REMENT D E S C R I  P T i  ON L I N E  CTCM hUYBER - 
CM- 1 2 - 

2 .  I;UMBER 

Spectfication, Environmental 
4 .  OAT€  

- 
To update environmental data f o r  the designated tes t ing 
c f  PEP 

1 i' 
* .  

. - 

(me Center Data Manager (Code ,J,UZ) w i l l  asrign numbers in block 2.) 

~ N F O R M A T I O N  

-' 8.1 SCOPE 
r l  

This DR updates the l i m i t s  of environmental conditions t o  which t3e Pcwer ' r' Extensim Package equi pments may be exposed. 
, '1 

1 8.2 APPLICABLE DOCUMENTS 
i. [ 

.JSC 07700, Volume X I V  

Level I1 Program Def in i t ior :  and Requirexnt, Volume X I W  - Space Shutt le 
System Pay1 oad Accomnodations 

& 1 '  
JCD 2-19001 ; . i . 

Shutt le Orbi lrgr/cargo Standard Interfaces ieve 
and Requirements - Volume X I V ,  Attachment 1. 

1 I1 Program Def in i t i on  

i . (. j 8.3 CONTENT 

The contents o f  t h i s  document w i l l  include both natural environments and o rb i t e r  
induced environments for  ground and space conditions. 

Ground natural environiisnts w i l l  consider transportat ion (packaged) and storage 
A ; - conditions. Ground induced environments w i l l  include a de f i n i t i on  o f  bay a i r  

. purge candi t ions. 

Space natural environments w i l l  consider pressure, meteorids and thermal and 31 ion iz ing radiat ion. , 
I 

[ I  Orbiter induced environments include thermal, 1 i m i  t - load factors/angul a r  
i accelerations, acoustics, vibrat ion, on-orbi t accelerations, bay part iculates 

=,: 1. and gases and electromagnetic interferencz environments. 

8.4 FORMAT 

e ,I The format o f  t h i s  OR w i  11 be as follows: 

, 

kl 1. Introduction 
2. Documentation 



CM- 1 2 

t 

r 8.4 FORMAT (Continued) -- 
3. Natural Environments 

f A. Ground Natursl Environments 

B. Space Natural Ervironments 

4. Induced Environments 

A. ?he.mal Envi ronrnents 

8. Limit-load Factors/An:ular Accelerations 

C. Acoustics 

D. Vibration 

E. On-arbi t Accelerations 

F, Osbiter/cargo bay particula2es and gases environments 

G. Electromagnetic interference environment 







LYNDOM @. JO#NSOM SPRCE CENIER 

O A T A  REQUlfthMEWT OESCFWIDH 

Poww Extension Package Logist ics Plan (PEPOLP) la. 32TE 

T9 provide NASA and Contractor Management atid Qperstions 
personnel w i  t k  an im~lementation plan covering a1 1 log1 st; cs 
functions necessary t o  support PEP k i  t , f n tegratiun, p re l  aunc 
launch, f? ight ,  and post l a n d i q  aperations. 

(me Center Data Mnaacr  ;C-~de J#?J w r i l  atsrpn nmbers i n  block 2. )  

. P Q E P 4 P A l I O N  lhC3QWATlON 

SCOPE - 
This DR establishes requirements f o r  assessing and the implementation o f  the 
l og i s t i c s  e f f o r t  required t o  support the PEP program. 

APPLICABLE DOCUMENTS 

Space Shutt le Logist ics R e q u i ~ m n t s ,  JSC 09700, Vol , XI!. 
XSC, Space Transportation System, Integrated Logist ics Support P7an, K-SM-I 2,O, 
July 8, 1375. 

CONTENTS 

The Power Extension Packaqe Oper8tions Logist ics Plan (PEPOLP) sha l l  describe 
a l l  o f  the 1ogist. i :~ functions t ha t  must be implemented t o  support PEP integrat ion,  
prelaunch, launch, f l  i g k t  an3 post- f l  i yht  operations. The PEPOLP shall describe 
how the Contractor xi11 accompli2h each task and give schedules w i th  time phasing 
re1 ationships Far each. Also, the PEP0I.P sha l l  c lea r l y  descrlbit inter faces with 
NASA, o r  t h e i r  contractors and indicate the spec i f ic  products sr servfces 
involved i n  the interface, I n i t i a t i v e  and ingenubty sha l l  be demonstrated i n  
developing the PEPOLP to  pravide f o r  PEP program l i f e  cycle cost effect?veness 
i n  l og i s t i c s  inrplementation. 

The PEP sha l l  include (but not be 1 imi ted to) the Contvxtar's planning f o r  
products and services required t o  implement the followSng l s g i s ~ i c s  functional 
areas: 

A. Support Requirements Analysis (SRA) (Ref. OR LS-07)  

ThIs section sha i l  describe t h ~  procedures and techniques t o  be used i n  
assessing the support avai lable f r on~  NASA o r  t h e i r  contractors and deter- 
mining the remaining 1 og is t ics  products and swvices t o  be provfded/performed 
i n  implementing the PEPOLP, 

8. Optimum Repair Level Analysis (ORLA) I 
a 

JSC f a r m  2341 (Nov 7 1  j 37 NASA-.iSC 

This section shal l  describe the procedures and techniques t o  be used i n  I 
performing analyses and determining the opt imm repa i r  leve ls  for $11 PEP 
hardware providsd under th1.s SOW. 
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C. k i n t a i n a b i l i t y  (@ (Ref. DR LS-02) 

This section describes ths  e f f o r t  and procedures f o r  assessment of the 
m in ta i nab i  l i t y  imp:ementation and describes the requirements t o  De 
imp1 emented i n  the design o f  PEP f l i g h t  equiprnent and GSE provided under 
t h i s  SOW. 

0. Naintenance 

This sectf t.3 shal l  d e s c r i k  the Contractor's plan for imp1 eirtenting 
organr'zational, intermediate, and depot maintenance acticns. The 
plan sha l l  c lea r l y  show interfaces wi th  o t h w  organizations and how 
status tracking, expediting, o r  other actions w i l l  be accomplished. 
The plan shal l  consider the msst c ~ s t  e f fec t i ve  u'til-izat4on of ex is t ing  
maintenance capabi 1 i t i e s  t o  avoid unnecessary dupl ications. 

E. Spares Provisioning (Ref. DR LS-05) 

This section sha l l  describe the plan f o r  development o f  spares pravision- 
i n g  data f o r  a1 1 PEP hardware developed under t h i s  SOk. Describe the 
Contractor's e f f o r t  i n  spares p w v i  sioning, warehousing, and inventory 
m.nagmnt  showing inter faces where appropriate, 

F. Fuels, Pressurants, and Ff uids (Ref.  DR LC-08) 

Thjs section sha l l  descri te the Contractor's e f f o r t s  i n  iden t i f y ing  
the types and quantf t i e s  o f  fuels, pressurants, and other f l u i d s  nesded 
f o r  each PEP operational ac t i v i t y .  The e f f o r t  sha l l  include the Con- 
t rac to r ' s  par t i c ipa t ion  i n  forecasting requi r m n t s  and report ing usage 
data. 

6. - Qperatisns and Maintenance Documentation (O&MD) (Ref. DR LS-04) 

This section sha l l  describe the plan Tor assessfng the adequacy and 
completeness o f  operations and maintenance documentation t~ support the 
PEP operational functions. The plan w i l l  a lso i den t i f y  how the Con- 
t rac to r  w i l l  acquire o r  develop other operations and maintenance pro- 
cedures, manuals, o r  i ns t ruc t ion  needed t o  support planned ope~at ions.  

H. Przservation, Packaging, and Packing (P/P/P) 

This section sha l l  describe the Contractor's e f f o r t s  t o  provide preser- 
vat ion and packaging f o r  spares and equipment. Include descript ion o f  
u i  tl iza t tqn  - o f  packaging specif icat ions provided by equipment designers/ 
developers and approaches t o  development a f  packaging speci f icat ions 
f o r  i tenis not covered by equipment suppl i e r  docmrrta t ion.  Show i n t e r -  
faces w i th  otherNASA o r  contractor o~ganizat ions i n  the implemestation 
s f  these ac t i v i t i es .  
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8.3 CONTENTS (cont 'd)  

I. Transportation (Ref. DR LS-03) 

This section shcill describe the Contractor's e f f o r t s  i n  planning and 
implementing transportat ion and hand1 ing o f  equipment t o  assure support 
t o  PEP program operi t ions functions and t o  assure s a f e t j  o f  equipment 
and personnel. Include a descript ion of t r a f f i c  management system f o r  
schedul i ng  and moni to r ing  del ivery o f  equipment t o  meet operational 
need dates i r ~  the most cost e f fec t i ve  manner. Show operational 
transportat ion interfaces. 

d. Sbrage C r i t e r i a  

This section shzl l dsscri  be the pre-storage o r  preparation-for-storage 
requirements, and the post-s torage preparation necessary t o  place the 
stored i t e m  i n t o  ~ p e r a l i o n a l  status for  hama;.e arovided under t h i s  
SOW. 

K. Logist ics Management 

This section sha l l  contain a management plan f o r  control  o f  technical 
percormarm, cost, and scheduling of the l og i s t i c s  e f f o r t  required 4x, 
support a l l  f l i g h t s  that ioc'ude PEP. 

1. Training (Ref. DRts TS-01, 02, 03) 

This section sha l l  describe the procedures to be implemented i n  providing 
t ra ined personnel f o r  performance o f  the required l og i s t i c s  ac t i v i t i e s .  
Training courses, aids, descriptions avai lable fmm other NASA o r  con- 
t rac to r  sources sha l l  be considered i n  optimizing the cost  e f f e c t i  venes~ 
of the t r a i c i ng  e f f o r t .  

M. Logist ics F a c i l i t i e s  

This section sha l l  describe the Contractor's e f f o r t s  i n  establ ishing the 
requiremats f c r  Logist ics Faci l  i t i e s  re la ted t o  PEP Operations and 
Maintenance (organizational intermediate and depot). The general approach 
must be t o  use ex is t ing  Fac i l  t ies,  both government and contractor, w i th  
a minimum of modifications i n  order t o  determine a l eas t  cost appmach 
t o  l og i s t i c s  f a c i l i t y  requirements. 

Other areas o f  l og i s t i c s  operations may be inc? uded as separate sections 
a t  the discret ion o f  the Contractor. Also, the Contractor may submit 
some o f  the above sections as separate plans (i.e., maintenance, t ra in ing,  
transportation, etc. ) w i t h  only references t o  separate plans being 
included i n  the SOLP. 

bid 

U kee - The PEYOLP and any other documeiits submitted 2s separate plans %9 un e r  t h i s  D? sha l l  be kept curregt  and revised t o  r e f l e c t  approved 
program changes. 
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L I N E  IVfV Y U U b I a  - 
OAT4 R E Q U l R f Y E # T  OESCRI  P I  I OM LS-02 

. 1 I Y L E  2 .  N m B E R  . 
- 

Plan, Maintainabil i ty Assurance 1 4 .  OITE 

To define the Contractor's approach f o r  maintainabi 1 i ty 
o f  the CEI. 

I 

(Ihe Canter Data Uann#er C e d e  jm) w i l l  assien nwtberr i n  block 2.)  - . PREPARATIOY IqCOQMATION 
SCOPE 

This BR established tha Mainta inab i l i ty  Assurance Plan f o r  the CEI. 

APPLICABLE WCWENTS 

ihne requi red. 

CONTENTS 

The Plan shal l  def ine the planned method of accomplishing maintainabil i t y  
requirements and describe c lea r l y  and concisely how 3ese  requirements 
w i  11 be implemnted. The Plan sha l l  describe the procedures, pol i d e s  , 
and cl osed-loop report ing sys tern t ha t  w i  11 be ' used t o  implement m a i n t ~ i n -  
abi 1 i t y  for  hardware developed under t h i s  SONo 

FORMAT 

The format s f  the plan may be determfned by the Contractor as long as 
the con;;e.rt requirements o f  the Contents paragraph have been met. 

As required. 
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D A T A  R E Q U I R E M E A T  O E S C R I P T I O H  LS-03 
I .  T 1 T L E  2 .  NUUBER 

Transportation Plan 1 1  
To a i d  i n  i den t i f i ca t i on  o f  packaging, materials handling 
and transportabi 1 i ty requi rements. 

7 .  INTEQ"LAT1  ONSHI P 

1) WBS 
1 2) A1 1 Plans 
I - 

(The Center Data Manader (Code 3~2) ril d assign numbers in block 2.) 

I. PREPARATION INFORY4-ION 

8.1 SCOPE 

This OR establishes content requirements f o r  a PEP Transportation Plan which 
sha l l  be prepared and updated w i th in  (1 j established engineering and design 
parameters f o r  PEP hardware; and (2) constraints established by ant ic ipated 
modes o f  transportation, methods o f  packaging, conditions o f  storage, 
internat ional  regulatory bodies, and regulat ing bodies o f  the United States. 

8.2 APPLICABLE DOCUMENTS 

None. 

8.3 - CONTENTS 

The Transportation Plan sha l l  : 

Iden t i f y  packaging requirements required t o  protect  hardware against 
physical and environmental damage during conditions o f  shipment, handl ing, 
and storage. 

Define the packaging, equipment, materials, and methods required t o  handle, 
preserve, package, pack, and ship CEIs, spares, and associated support 
equipment. Included sha l l  be a descript ion o f  how, and t d  what degree the 
program i s  responsive t o  t e s t  support, operational, and l og i s t i c s  f o l  low-on 
requirements. Drawings o r  sketches o f  specialized packaging, handl ing, 
2nd protect ive equipment may be considered pa r t  o f  t h i s  data requirement 
when i t  becomes necessary o r  desired t o  describe an intended design approach 
o r  technique proposed f o r  use. 

Oescri be b r i e f l y  the in terna l  management structure and functional i n t e r -  
re lat ionship i n v ~ l v e d  i n  timely, ef fect ive,  and c~onomical packaging, 
handl ing, and transportabi l  i t y  tasks. 

Include a m i  1 estone chart  t o  i den t i f y  transportabi 1 i t y  , packaging, and 
materials handl i ng  events depict ing t h e i r  projected time phased accomplish- 
ment i n  re lat ionship t o  overa l l  PEP inilestones. 

ISC Form 2311 (Nov 7 1  41 NASA-JSC 
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CONTENTS (cont d) 

Include a discussion o f  a1 1 transportabi l  i ty problem i tems which shal l  
address, i f  appl icable: (1 ) i tems requir ing environmental controls o r  
special l y  designed containers; (2) oversi zc, overweight, sensitive, and 
fragJle f tems; and (3) dangerous and hazardsus i tems. 

Describe a l l  t ranspor tab i l i ty  problem items, i f  applicable, I n  terms 
of: (1) nunenclature; (2) approximate envelope size by length, width, 
depth; (3) approximate weight i n  kilograms; and (4) f r a g i l  i t y  rat ing. 

Generally describe by major categories a1 1 cargo which must be trans- 
ported. 

lden ti f y  i tems, assembl i es, o r  subassembl i es  that, because o f  inherent 
peculari t ies, my be res t r i c ted  i n  use to: (1) spec i f ic  modes; (2) 
special ized equipment; (3) hand1 i ng  procedures; and/or (4) normal 
a1 lowable 1 i m i  tat ians o f  ex is t ing o r  planned transportat ion systems. 

I den t i f y  regulatory agencies whose approval must be obtained p r i o r  t o  
movement. 

Describe any special purpose ca r r i e r  equipment and special services 
required t o  support the PEP project. 

I den t i f y  Contractor's o f f ice(s)  o f  primary respons ib i l i ty  f o r  usual o r  
special transportat ion matters. Ident i f ica t ion c r i t e r i a  shal l  include, 
as applicable: (1) o f f i c e  designation; (2) position; (3) t i t l e ;  (4) 
office phone; and (5) name, when appropriate. 

The Plan shal l  be i n  narrat ive format and sha l l  be arranged by major topics. 

MAINTENANCE 

The Plan shal l  be maintained current and revised t o  r e f l e c t  approved program 
changes. 
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LYNDON 0. JOHNSON SPACE C W T E R  

D A T A  R E Q U I R E I ! E N T  D E S C R I P T I O N  

1 .  T I T L E  

Panual , Operation and Maintenance (O&M) 

To provide deta i led instruct ions f o r  the operation and 
mi n tenance o f  equipment o r  system(s) . 

L I N E  I T E M  NUMBER - 
LS-04 

2 .  NUMBER 

4 .  DATE 

6 .  REFERENCES 

7. I N T E R R E L A T I  O N S H I P  

1 )  WBS 
2) A l l  Plans 

(me Center Data hfanager (Code JH2) ril l  ass ign  numbers i n  block 2.) 

i .  PREPARATION I S F i 7 X A T I O N  

8.1 SCOPE 

This DR estab7ishes the content, format and maintenance requirements f o r  
technical manuals, which sha l l  cover each Configuration End Item (CEI) . 
ana/or equipment as specified. 

8.2 APPLICABLE DOCUMENTS 

None. 

8.3 CONTENTS 

. The manuals sha l l  
I 

A. T i t l e  Page 

include the To1 lowing: 

I n  addi t ion t 
(as the model 

o the manual t i t l e ,  t h i s  page sha l l  depict the CEI numbers 
), the .CEI deta i l  speci f icat ion i den t i f i ca t i on  number, the 

CEI par t  number, the manufacturer's iden t i f i ca t ion  and the design 
d c t i v i  ty  code i den t i f i ca t i on  number. 

0 ,  Configuration Chart 

Provide a c o n f i g u r a t i ~ n  status chart, o r  equivalent display, i n  each 
manual.. The chart  shal l  r e l a te  the manual w i th  i t s  revisions and 
s u p p l e ~ n t s  to the configuration contained. 

C* L i s t  of E f fec t i ve  Pages 

A l i s t  o f  e f fec t i ve  pages sha l l  be prepared and sha l l  r e f l ec t  a l l  
changes t o  the manual and provide a page by page inventory o f  the 
document. 

J S C  F o r m  2341 (Nov 7 1 )  NASA-JSC 



LS-04 
Page 2 

8.3 CONTENTS (con t ' d) 

Frontispiece 

A f ront ispiece sha l l  depict  a 3/4 view of the equipment covered by 
the manual , depict ing major dimensions and weight, 

Tab1 e o f  Con tents 

A tzb le  OF contents sha l l  be provided. 

L i s t  o f  Tables 

A l i s t  s f  tables sha l l  be provided. 

Preface 

The preface sha l l  provide a b r i e f  explanation o f  the manual ' s purpose, 
inc luding any relevant infornlation t ha t  w i l l  ass is t  i n  using the manual. 

5 w  

The body o f  the manual sha l l  be. divided i n t o  the fo l lowing parts 
arranged i:: the order as shown. 

1. Section I General In fomat ion  

This section sha l l  provide the following: 

A complete descript ion of the equipment and/or sys tem. When !;i , : 
the equipment covered consists o f  more than one major uni t ,  ,-I . 

t h i s  descript ion sha l l  be supp:emnted by a b r i e f  descr ipt ion -- 
o f  the physical character ist ics o f  each major uni t .  Both ,I : 

i l l u s t r a t i o n s  and t e s t  sha l l  be used t o  impart a general under- $ [ * .  
standing a f  the physical character ist ics and functions o f  the 
equipment. z - j  : 1 

i 
Detailed descript ion (theory) o f  the operation o f  a l l  hardware m-2 

devices. Theory o f  operation o f  the various integrated and 
non-integrated c i r c u i t s  used i n  the device and i n  the pr in ted '\ circu i t s .  De f in i t i on  o f  in ter face functions w i t h  regard t o  .- 
timing, levels, and interre lat ionships.  

-7 

Def in i t ions of technical terms, o r  terms no t  comnonly used, 
when included 'in the text.  

Instruct ions covering the uncr?.ting, assembly, i n s t a l  la t ion,  
checkout, and serv ic ing o f  equipment upon receipt. 

2. Section I1 - Operating Instruct ions 

This section sha l l  provide the following: 
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8.3 CONTENTS (cont 'd) 

a. Detailed instruct ions f o r  the proper operation o f  the 
equipment o r  system including, as appl icabl  e, t a b l ~ s  and 
charts o f  operating data, performance s p c i  f icat ions,  
warning notes, adjustments, and t es t  procedures re l a t i ng  
t o  the operation of the equipment o r  system. 

b. A basic descript ion o f  the operation o f  the equipment. 

c. Safety requirenent(s) f o r  personnel and f a c i l  i ties.  - .  

3. Section I11 - Maintenance Instruct ions 

This section shal l  provide instruct ions f o r  rout ine maintenance 
procedures, inspections, adjustments, cleaning, lubr icat ion,  
procedures f o r  locat ing trouble, making repairs, and replacing 
defective parts. I i! ~ s t r a t i o n s ,  charts, and tables may be 
employed i n  connection w i th  these instruct ions. 

NOTE: Manufacturer's information ccn be used. I f  necessary, material 
can be extracted verbatim f o r  inser t ion i n t o  the manual. 

Seccion I V  - 2 e c i a l  -. Tools 

This section shal l  contain a l i s t  )f a l l  special too ls  and equipment 
recommended by the Contractor f o r  use i n  perforwing work described 
i n  the manual. The l i s t  sha l l  be made up i n  columns w i th  the 
fo l lowing headings: 

PART NO. NOMENCLATURE FIGURE AND INDEX NO. 

Tools and equipment shal l  5; l i s t e d  i n  numerical sequence by 
contractor and pa r t  number. Nomenclature sha l l  be ident ica l  w i th  
that  on drawings, w i th  the addit ion o f  b r i e f  terms t o  show use when 
such information i s  lacking o r  not obvious. I l l u s t r a t i ons  o f  tools 
and equipment sha l l  be provided when these items cannot be c l ea r l y  
i den t i f i ed  on i 1 1 us t ra t ions showing operating procedures. 

I .  5, Section V - Schematic, Wiring, and Logic Diagrams 

This section shal l  contain a l l  schematic, wiring, and l og i c  diagrams 
o f  the cppl icable system. 

! 
: L: 6. Section V I  - Handling 

This section shal l provide special hand1 ing  instruct ions and pro- 
cedures f o r  d i  oassembly, cleaning, preservation, packaging, and 
packing o f  components f o r  storage o r  shipment. 

7. Section V I I  - Provision Parts Breakdown 

This section shal l  consist o f  a grcup assembly parts l i s t  and a 
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-.- . I  8,3 - CONTENTS (cont d) 
j 

, j 
i 7, Section V I I  (cont'd) 

cross-reference a1 pha-numerical index o f  the s r t i c l  es, assmbl Ses, 
and subassemblSes tha t  can be disassembled, reassembled, o r  
rep1 aced. - .  

. ~ 

I. Appendix 

The app@ndix sha l l  be used t o  define terms used w i th in  the manual and 
shal l  contain information relevant, but  not  essential, t o  the material 
contained i n  the manual. 

The manual sha l l  be prepared i n  narrat ive format and shal l  be sect ional i fed 
according t o  the major topics out l ined i n  the Contents paragraph. When a 
section does not apply, the section riumber and t i t l e ,  fallowed by the phase 
"Not Applicable' sha l l  be portrayed. The table o f  contents shal l  r e f l e c t  
the same information. 

The O&M Manuals sha l l  be maintained current and when affected by approved 
program and/or hardware changes, sha l l  be updated by change page and/or 
complste revision. 



To ideat i fy  and account f o r  approved spare parts as 
contractual i terns. 

! I 

I-: ! 
I / 
I 
I 
i c 
I 
I 
! 

I 

This DR establishes the content, f o m t  and maintenance requirements f o r  an 
alpha-numeric 1 i s t  which shal l  de l ima te  spare parts 'furnished i n  support o f  
a contract end i tern (CEI). 

APPLICABLE DOCUMENTS - 
None mqu i  red. 

CONTENTS -- 
The l i s t  sha l l  include f o r  each spare part, the fo l lowing information: 

A. P a r t  number ( t h i s  sha l l  include number assigned f~ the pa r t  as perta in ing 
t o  a system, o r ig ina l  manufacturer's model number o r  pa r t  number f o r  non- 
standard parts). 

B. Part  revis ion number 

C. Part nomenclature 

D. Part number and nomenclature o f  next higher assembly 

E. Number . o f  spare parts t o  be provided 

F. Coding o f  parts to i d e n t i f y  system o r  subsystem o f  which i tem i s  a pa r t  

G.  Estimated Tsad time f o r  c r i t i c a l  iterijs , 

H. E f f e c t i v i t y  designation 

I. Repair code as follows: 

1 . Non repa i rabl  e 

2. Limited she l f  l i f e  

3. Requi res scheduled maintenance 
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8.3 CONTENTS (cord 'd) 

4. Part o f  k i t  o r  se t  

5. Environmental 5 
6. F i r s t  leve l  maintenancp !- 

# 7. Second leve l  maintenance 
: f 

8. Third 1 eve1 maIn tenance 
-> 

J. Spare parts code as follows: ? 

2. Recoverable 

3. Government Furnished Property (GFP) 

K. Federal stock numbe~ 7 
:A j 

L. Location a l locat fon 

M. Finding number 

N. Quanti t y  supported 

0. Attaching hardware 

P. Un i t  o f  Sssue (i .e., pounds, feet, volumes, each. etc.) 

8.4 FORMAT 
7 

The l i s t  shal l  be prepared i n  columnar format, one column f o r  each o f  the major : I 
topics portrayed i t 1  the Contents paragrqh o f  t h i s  DR. A page(s) shal l  be t 

* -* 

included a t  the beginning o f  the l i s t  which sha l l  note the locat ion o f  the 
elements of information and provide explanation o f  codes, indicators, abbrevia- -1 

t ions, etc. Electronic Data Processing techniques cba l l  be u t i l  Szed where 
t E 

applicable. 

8.5 MAINTENANCE - 5  -- I 
- 6  

The l i s t  shal l  be maintained by periodic revfsion and reissue. Revisions s h l l  
'- ? 

consist o f  an update by incorporation of information accumulated which provides I- 

accounting o f  added, deleted and change data re l a t i ve  t s  t ! ~  1 i s t .  I .  
i. * 



SCOPE 
! L 

I This OR estab? irhes the content, fornat, maintenance, and submittal: : 
requirements for the CEI Supqort Equipment List. ,., j- , 

: 1.. 8.2 - APPLICABLE DOCUMENTS - 

I i - 1  None. - L. 

i 1 8.3 CONTENT 
I I' ! 

i 1 . i  The list shall enconqass the following: 

i - i  A. The list shall contain all support equipment, test equip&ent, ipecial test 
equi pr~lent, general purpose tool s and special tool s requi red for servicing, 

! testing, adjusting, aligning and maintaining the CEI. 
f 

B. Information should include, but not necessarily be 1 irnited to, the following: 

1. Nomnclature 
2. Manufacturer's name .and address or Federal Supply Code for manufacturer's 

(H4-1) 
3. Manufacturer's model/part number 

4. Federal Stack Number, if assigned 
5. Supported assembly and/or subassembly 

6. Physical, mechanical or electrical characteristics of i tern 

3.4 FORMAT 

The Contractor's internal format shall be used. 

3.5 MA1 NTENANCE 
I 

. The Plan shall bc maintained in a current condition by page replacement or 
F ' "  
. %  conplete rei ssue to reflect the latest appr~ved program changes. I.. P. = 



I Support Requirements Analysis 

A source of required Information in determining logistics 
resources needed to support PEP maintenance and refurebishment 
activities i n  the U.S. durir.g bath the D D T E  and Operational 
phases of the pmgrain. 

) All Plans 
-. 

: T r  Ccntrr Data Vanagcr :Cu*!c j V 2 )  u r l l  iszltn r0umbcri an block 2.) -- 
' .  . - . :- :- 1 - ,  , . . c : z , . z - ] > \  

i 8.1 SCOPE - 
Engineering analyses shall be performed t o  systematically rsview systems, 
subsystems and equiprents to identify the logistics support requirements. 

8.2 APPLICABLE DOCUMENTS 

None. 

8.3 CONTENTS -- 
Detailed engineering analyses are to be conducted during the DDT&E phase and are 
t o  include the following for each level of maintenance: 

A. Subsystem Description and Status 

Describe the functions of the subsystem. 

0. Baseline Data 

1. Subsyst3m Block Diagram and Util itation - Identifies a l l  components and 
equipments down to the lowest level of repair. 

2. Maintenance Concept - Sumnarize the maintenance concept under which the 
subsysten~ and i t s  components are planned t o  be supported. 

3. Maf n tenance Requirements - Describe preventive maintenance requirements 
for each cornponefit a t  a detail level. Provide failure rate data for each 
equipmentlcomponent, :den tified on the block diagram. State the corrective 
maintenance require ma^ t s  hased Icpon failure modes and effects analyses, 
and other relevant data. . , 
The maintenance requirements analysis i s  conducted on .each repairable i tern 
to define the maintenance concept i n  terms of: 
o MaSctenance tasks 
o Maintenance ground equipment 
o Facilities requirements 
o Manpower and ski1 1s 
o Spares and repair parts 



LS-07 - '  

gage -2~ : 
8.3 CONTEKS (con t ' d) 

. .  : 

. - 
5. Base'iine Data (cont'd) - .  . . .  - 

Technical documentation 
Consumabi es 
The e f fec ts  o f  environments 
Turnaround requirements 
Ccsts 
Design characteris t i c s  
Frequency o f  mar'ntenance tasks 
Support equipment ava i lab i l  i ty 
Iden t i f i ca t ion  and descript ion o f  tools, t e s t  equipment, f a c i l i t i e s ,  
personnel, spare/repair parts, and technical data 
Qua l i f i ca t ion  o f  maintenance support needs by time and place 
Fac i l i t i e s  loading t o  establ ish adequacy and optimum u t i l  izat iat? 
Transportation costs 
Packaging costs 
Pipel ine spares requirements 
,%intenance ground equiprent investment 
Repair labor and material 
F a c i l i t y  investment 

The output o f  the rraintenance requirements analysis i s  used t o  develop: 

o b intenance plans f o r  each repairable i tern 
o Maintenance ground equipment i den t i f i ca t i on  
o Spares provisicning requirements 
o Operations and maintenance documentation r e q u i r m m t s  

. o Logist ics f a c i l i t y  requirements 
o Logist ics t ra in ing  requirements 

Maintenance plans are used t o  ensure support o f  each repairable item, t o  
-- . consolidate s im i la r  requirements- t o  i d e n t i f y  sources o f  repiar, and t o  

plan f o r  acquis i t ion and a l l o c a t m  o f  resources. 

This section a1 so requires a consol idat ion o f  repairables maintenance plans 
by system, subsystem, and separate equipment t o  i den t i f y  sources o f  repa i r  
f o r  s im i la r  families, major support equipment, spares and repa i r  parts, 
f a c i l i t y  and shop arrangemnts, manpower required, sk i1 1s required, t ra in ing  
requi red, and technical documents t i on  required. 

4. Manpower Summary - Estfmate I;he number o f  manhours, by s k i l l  level ,  
required t o  conduct each preventive and correct ive mintenance task. 

5. Other Logist ic  Resources 

a. Technical Manuals - Iden t i f y  technical manuals required f o r  each 
subsys tem, equipment and component. 

b. Special Technical Data - Iden t i f y  technical data required i n  addi t ion 
t o  the technical manual t o  perform maintenance. Examples a f  such. 
data include b l  ueprints, t e s t  routines, diagnostic m u t i ~ e s ,  and 
computer software. 

51 
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(con t ' d) 

c. Special Support and Test Equipment - Identify special support and 
test  equipment. Support and test equipment shall be identified 
i n  two categories: (1) peculiar, which comprises tools and test  
equipment with appl icaticn only to  the Spacelab and required tc 
maintain it, and (2)  comnon, which comprises tools and test equip  
mnt normally required. 

d. Special Transportation cr Storage Needs - Iden t i  fy special requi re- 
rnents for transporting or storing logistjc material. 

e. Special Support Requirements - Identify requirements for a special 
supplier or manufacturer t o  p-vide maintenance support of par t i -  
cular subsystems or  equipment after  PEP is delivered to NASA. 

C. Support Requirements Analyses Records 

Documentation o f  the maintenance concepts, maintenance requiremnts and 
tasks, and other logistic requiremerits a t  all  levels of maintenance for 
PEP providing the information described i n  Paragraphs 1 and 2 above, are 
to be provided. 

D- Support Equipment List (SEL) 

Provide a support equipment l i s t  t h a t  includes al! tools and test  equipment 
required t o  perform speci f ic  operations necessary for servicing, testing, 
adjusting, aligning and maintaining the PEP. T h i s  l i s t  shall include 
Special Tec t Equipment (STE) . 

The Plan shall be i n  narrative format and shall be arranged by. maJor topics. 

8.5 MAINTENANCE - 
The Plan shall be maintained current and revised to reflect approved progrm 
changes. 
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Forecast, Six-Month Material Reqwi rements 

I To forecast liquids, gasea ;.d chemical requirements to be 1 used rn  the program. 
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Prepare si x-month material requi renients forecast covering PEP checkout requi remerits 
. a t  O&C, OPF, VAB and Complex 39. I 
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Y A I I O Y A L  A E I O N A U I I C S  AH0 SPACE A O Y l N l S l R A l l O N  
O R L  NUMBER - 

LYNDON B. JOHNSON SPACE CENTER 

D A T A  R E O U  I REMENT D E S C R  I Q T !  9N 

1 .  T I T L E  2 .  NUMBER 

Plan, Manufacturing ; 4 .  O ~ T E  

. U S E  5. O R G A N 1  Z A t l O H  

To define manufacturing methods and requirements. 
. 

I 
(The Center Data Manager (Code J.%f2) w i l l  assign numbers in block 2. )  - . PREPARATI& INFORNATION 

Scope t 

This Data Requirement establishes the preparation and maintenance requirements 
f o r  a Manufacturing Plan. 

4ppl icabl  e Documents - 
None reqci red. 

The Contractor may select  any narrat ive format hut as.  a..minfmum, s h a l l .  
address the f o l  lowf ng: . 

A. Manufacturing planning and control. 

B. Manufacturing processes and techniques, inc luding i tems t o  be bought o r  
procured. 

Manufacturing assembly sequence and parts f low plan. 

Safety during manufactur$ng operations. 

Tool i ng  approach. 

Management and hand1 ing  s f  parts and materials. 
Manufacturing f ac i  1 i t i e s  requirements and u t i  1 ization. 

~ a c i  1 i ty and too l  act ivat ion planning and control. 

Handiing and storage o f  end items. 

Manufacturing t e s t  and post manufacturing checkout. 

Activat ion schedule. 

Maintenance 

The document sha l l  be kept current w i th  program changes tha t  e f f e c t  manufacturing 
requirements. 



DRL NUUOER - 
N A l l C N A L  A E R 3 N 4 U I I C S  AN0 S P A C E  A O M l N l S T R A f l O N  

LYNDON B. JOHXSDN SPACE CENTER 

D A T A  R E Q U I R E U E H T  O Z S C R I P T I O N  
L I N E  I T E M  N \! E hi-bi 

PI an, Contamination Control 
I 

, USE 5. ORGANIZATION 

To describe the Contractor's system for  contamination 
control. 

'- Kb~V'Sfb'YKWaog 
NASA SE-S .0073 

(Thc Center Dnt.1 J!.~nagrr (Code j .$fZ) w i l l  assitn numbers i n  b l b  

. P R E Z A R A T  l0h I N i O R L I A T I O N  

8.1 Scope and Content 

The plan will include as a minimum: ' 

8.1.1 Control of manufacturing and assembly residues. 

8.1.2 Controlled environments to be utilized such as, b u t  not 

8.1.3 Cleaning and cleanliness verification procedures. 

limited to,  clean rooms. 

8.1.4 Clean1 iness preservation techniques including, b u t  not limited to ,  packaging. 

When clean rooms or clean work stations are to be utilized, they shall comply 
with Fed. Std. No. 209. Certain fluid system equipment, as specified in the 
NASA procurement package, require control of fluids used in the cleaning, t e s t  
and checkout of the equipment. When so specified, th i s  control shall be to  
NASA Specification SE-S-0073. 

Optional. 
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Plan, Ground Operations . 4 .  DATE 

3 .  USE 5 .  ORGAN l ZATION 

To define PEP ground operations and requirements a t  the 
KSC and VAFB 1 aunch s i tes 6 .  REFEREKCES 

. .. 
1 .  

7. INTERRELATIONSHIP 
t . . . . 

I 
w !- 

(the Center Data Manager (Code J,W) will assign nmbers in block 2.) 
3 .  PREPARATIO~'  ~NFORMATION 

8.1 SCOPE 

This DR establishes the preparation and maintenance requirements f o r  the PEP 
Grcuad Gperations Plan 

8.2 APPLICABLE DOCUMENTS 

None rzquired. 

The Contractor may select  any narrat ive format; but as a minimum, sha l l  
address the f o l  lowing : 

A. Purpose and Scope 

8, Roles and Responsibi l i t i e s  

C. Stand Alone Operations Description 

D. Integrated Operations Description 

E. Hand1 ing and Storage 

F. Ground Flows and Tinel ines 

G. F a c i l i t y  Requirements and U t i l i z a t i o n  ,,. 

H. GSE Requirements aild U t i  1 i za t ion  

8.4 MAINTENANCE 

The document sha l l  be kept current w i th  program changes thd t  e f f ec t  launch 
s i t e  ground operations. 

60 NASA-JSC 



D R L  NUMBER 
H A T I C N A L  A E l O N A U i l C S  A N D  SPACE A O M I N I S I R A T I O N  

LYNDON 0. JJHNSON SPACE CENTER 

DATA R E Q U I R E M E N T  D E S C R I P T I O N  

. T I T L E  2 .  NUMBER 

Plan, F! i g h t  Operations Support 4 .  D A T E  

. U S E  5 .  OCGAN I Z A T I O N ,  

To de f ine  the procedures t o  be y t i l i z e d  f o r  support  o f  
PEP F l i g h t  Operations 

I 
(The Center  Data Manager (Code j,U2) wi 1 1  a s s i g n  numbers i n  block 2 . )  - 

. P R E P A R A T I  0; I ~ F O R M A T I  ON 

SCOPE 

This  DR estab l ishes the plans, t r a i n i n g ,  requirements, procedures, operat ions, 
and data t o  be used f o r  p r e - f l i g h t ,  launch, on-o rb i t ,  recovery, and post -  
f 1 i gh t PEP operations. 

CONTENT 

A. Def ine the p lan  f o r  the  PEP q u a l i f i c a t i o n  f l i g h t .  

B. Develop t r a i n i n g  ob jec t i ves  and t h e i r  corresponding t e s t  i terns. 

C. Def ine launch operat ions procedures. 

D. Define a c t i v i t i e s  t o  be conducted i n  each phase o f  o r b i t a l  operat ions, 
i nc l ud ing  f l i g h t  planni i lg,  PEP deployment, o r i en ta t i on ,  maneuvering, 
monitor ing, storage, and re1  ated i terns. 

E. De tem i  ne the  i nstrumentation/moni t o r i  ng requirements . 
F. Develop contingency operat ions plans, i nc l ud ing  EVA. 

G. Determine the engineering, observat ional ,  and operat ional  data requ i red  
f o r  p o s t - f l i g h t  analys is .  

FORMAT 

Nar ra t i ve  i n  a format cons is ten t  w i t h  the Cont rac to r ' s  i n t e r n a l  procedures. 

JSC Form 2341 (Nov 7 1 )  61 NASA-JSC 
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O R L  F)UMBER . 
N A T I O N A L  A E R O N b J T I C S  AN0 S P A C E  $ O Y I H I S f R A T I O N  

LYhDOh B. JOHNSON SPACE CENTER 

D I V A  R E Q U I R E M E N T  D E S C R I  PVI ON 
L I N E  I T E M  Nl lMUER - 

RA-01 
. T I T L E  2 .  NUMBER 

Plan, Product Assurance- 

- --. . USE ( 5 .  O R G A N I Z A T I O N  

To provide a documet~c which defines the planned I ' 

impiementation o f  the contractual requi remcnts 
f o r  Qua l i t y ,  R e l i a b i l i t y  and Safety 6 .  R E F E R E N C E S  

. .. 

\ 

. . 
-3 v 

(The Center Data Manager ,Code j,$f2) w i l l  assign numbers i n  block 2 . )  

. PREPARATIG I N F O R M A T I O N  

8.1 SCOPE - 
This DR establ ishes the requirements f o r  the prepa *;ion o f  a Product 
Assurance Plan covering the contractor 's  pol ;ties and object ives f o r  
organizat ion, implementation, and cont ro l  o f  the qua l i t y ,  v e l i a b i  I i tyJarld 
safety programs from the i n f  t i a l  phase throughout. the deb -lopm.nt, f'ahri- 
cat ion, and de l i ve ry  o f  the PEP System. 

8.2 CONTENT 

The p lan s h a l l  be prepared as fo i lows:  

A. Product Ajsurance .--- 

The i n i t i a l  submittal  o f  the p lan  sha l l  include, as a minimum the 
f 01 1 owi ng : 

.I 

A process and inspect ion f l ow  chart .  

Proposed rev is ions o r  addi t ions t o  q u a l i t y  o ~ e r a t i o n s  i n  use by t h t  
contractor a t  h i s  p lan t  t o  s a t i s f y  c ~ n t r a c t u a l  qua1 i t,y reaul'rernents . 
Time schedule f o r  submittal  o f  q u a l i t y  program documents i n  acccrd- 
ance w i t h  contractual requirements. 

Contractor's organi zat ionai  s t ruc ture  i d e n t i f y i n g  a1 1 elements which 
w i l l  perform funct ions, sa t is fy ing  a1 1 requi red qua1 i t.y program 
funct ions inc lud ing  re la t ionsh ips  betwem 1 3ne, service, s t a f f ,  
organizations and t h e i r  r e s p o n s i b i l i t i e s  and funct ions fw both 
po l i c i es  and actions. 

Tha f i n a l  de ta i led  plan s h a l l  represent the contro l  program out '  i nes 
i n  the fo l low ing format i x i u d i n g  the proposed methods o f  irwlemen- 
t a t i o n :  

Management and planning. 
Design and Development. 
I d e n t i f  i cat io l ,  and data retr9evaT. 



8.2 CONTENT (Continued) 

Procurement. 
Fabrication conLals. 
Testing, inspsctioq, and evbl uations. 
Noncmr'ormi ng ar t ic les  and materials. 
Metrology. 
Stamp control . 
Hand1 ing ? storaqe, preservation, marketing, label i n y  , 

packdgi ng , packing , and shipping. 
Sampling plans, s ta t i s t ica l  planning and analysis. 
Governmevt property control . 
FT i ght tes t/ground operations . 

The plan(s) shall provide the identity of a1 1 elements of program 
function i ncludizg organizational pattern (i .e. , relationship to  
1 ine and s ta f f )  , implementation pol icy and procedures, the sub- 
contract contrcl system, and the reporting and control system for  
functions outlined i n  the plan. 

The out1 i nes program shall insure , through proper planning and 
control, t h i i t  quality requirements of the contract agreement shall 
be determined and satisfied thrcuqhaut a1 1 phases of contract 
performance i ~cluding xtdif ication and checkout functtons. 

B. Gel i 2b i  1 i ty 

As a minimm, this section shall include the following: 

A description of the re1 iabi 1 Sty techniques, and methologies t o  
be employed i n  the development o f  a highly reliable PEP System 
design. 

Verification methodology that the design exhibits the desired 
rel iabi l i ty  features. 

Assurances that maintenance of the design reliabf l i  t y  wSli 
contirrue through the production phase. 

Description of tasks to bs accompl i shed, identi f icatior~ of 
thei r products and schedul i ng their  prosression. 



8.2 CONTENT ( Cont i nued) 

C. Safety 

This section should i d e n t i f y  and describe the safety tasks t o  be 
accompl i shed, thei r prodacts , schedul i ng , and techniques t o  be 
employed. Specif'i cal  l y  , the plan should describe: 

1) The methods t o  be employed t o  assure the ident i f ica t ion,  
elimination, and/or control o f  potent ia l  hazards which rncy 
lead t o  in jury ,  loss o f  personnel, and/or damage o r  loss of 
f 1 i yht , o r  r!~ission re lated grauad support equipment throughout 
the complete cycle o f  the proqram. 

2) The relat ionship o f  a l l  safety ac t i v i t i e s ,  and the coordination 
between Sys ten) Safety, Indast r ia l  Safety Test Qperatlons Safety, 
and F ie l d  S i te  Safety, 

3) The safety orgatlization responsible for. sa fe t y  implementdtion, 
def in ing responsi b i  1 i ties, author i ty  , interfaces and relat ionships 
w i th  other PEP progrc ,  organizations, 

4) The execution o f  system safety analyses, isicluding development o f  
guide1 i nes , constraints and requirements, as we1 1 as the hazard 
analyses a c t i v i t i e s  t o  be performed. 

8.3 FORMAT -- 
Opticnal 
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C. Resul t s  cf the hazard analyses, including the complete identification 
' 

# i  I . :  . . of hazards, their  causes, their  effect on persowel, equipment, and . . b . = mission 2nd the results of using the Hazard Reduction Precedence 
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To present the cause and analys is  o f  each accident/ 
inc ident  - 

- 
(Pic Center Data Al+magcr (Codc J,W2) w a l l  a s s r l n  numbers . 

SCOPE - 

- 
DRL NUMBER . - 
L I N E  I T E M  NULIBER - 

3 .  DATE 

5 .  ORGAN l Z A T  I O N  
* - .  

6 .  REFSRENCES 

MHl353OO. 4(1D-1) 
7 .  I N T E R R E L A T I O N S H I P  

block 3 . )  

This DR establ ishes the requirement f o r  preparat ion o f  the  PEP Accidect/ 
Inc ident  Report. 

APPLICABLE DOCUMENTS 

flHB 1 700.1 (U I ) NASA Safety Manual 

CONTENT 

Accidents, i n j u r i e s ,  occupational Sl lness2s and f i r e s  shall be reported 
t o  the  contract inq o f f i c e r  i n  accordance w i t h  the NASA Sdfety Manual. 

FORMAT 

The repc r t  sha l l  be presented on NASA Form =44, 345 and JSC Form- 
as apo l  icable,  t o  the repor t inq  event. Im: - @e Accident/ Incident 
f lot f  f i c a t i o n s  s h a l l  be ir: the format o f  TWX , l:i.icications as they occur. 

MAINTENANCE - 



Analysi5, Fai lure Mode and Effects Analysf s (FMEA) Id. DATE - I 
1 .  USE 1 5 .  ORGAN8 Z A T l O N  

For l e t a i l ed  qua?i ta t ive  evaluation o f  design safety and 
~ 1 i a W i t . y  

SCOPE 8.1 

The FMEA should be performed i n  a top down system analysis technique, 
proceeding t o  the lowest leve l  pract ica l  a t  the time o f  the analysis 
performance. For items designated as mission c r i t i c a l ,  the . M A  
should eventually progress t o  one assembly leve l  wSLhin the l i n e  replace- 
able u n i t  (LRU). 

8.2 CONTENT 

As a minimum, the FMEA documentation should provide the Pol lowing for each 
i tern analyzed. 

A. Ident i f ica t ion by FMEA assigned i den t i  f fer, dyawj ng reference designa- 
t ion, and item nomenclauture. 

B. Function perf~rmed. 

C. Fai lure modes and possible causes. 

D. E f fec t  o f  f a i l u r e  on the applicable component, subsystem, PEP system, 
and Orbiter.. 

E. .Description o f  controls i n  e f f ec t  t o  preclude the fci . lure o r  t o  mini- 
mize r i s k  o f  i t s  occurrence, or t o  reduce the failur'e effects t o  
negl i g i  ble impact (these inc 1 ude desdgn redundancy, operatjng pro- 
cedures, tes t1  ng resu l ts  , etc. ). 

F. Techniques by which f a i l u r e  cen be detected and isolated. 

G. Corrective actlons o r  other options avai lable t o  the f l i g h t  crew. 

H. C r i t i ca l  i ty category (as defined i n  SafetylRel dabi 1 i t y  Prcgc..; PI zns] . 
8.3 FORMAT 

Optional 



D A T A  R E Q U I R E R C H T  D E S C R ! P T I O I .  

List, Critical jLimi ted Life Items 

1. USE  

To identifv critical/limited life items and to assure 
special handl i ng and tracking 

- - 
(n'e Center  D a t a  Manager (Code ].HI) w i l l  assign nanbers 

5. ORGANIZATION 

block 2 . )  

SCOPE 

Critical items are those so designated by the FMEA because of their function 
or. use in the design and, are those items which have been determined to 
exhibit life less than the specified system life. The items should be 
identified to enable the assurance of special handl ing ark2 tracking. 

This identification will be provided by a critical/limited life-items list 
' developed in two parts. Part one shall. identify the critical items and 
provide the following data: 

8 

A. I tem by name, part number and FMEA reference(s ) . 
6 .  Quantity used in the desi~n. . . 

C. Criticality designation from the FMEA. 

0. Critical failure mode(s). - - 

E.  rational^ for retention in the design. 

Part two of the list would identify the limited life items and provide the 
following data. 

A. Item identification by name and part number. 

B. Criteria for selection. 

C. Special actions required, such as ins'pection, maintenance, etc. 

D. Age 1 imits. 

E. Documentation requi wnlents to verify controls. 

SC F o r m  2341 ( K o v  7 1 )  
n .  



l A t t d l A l  1 I ~ C ~ ' Y I l C S  AND SZACt I ? U I M I S 1 A A I I O I  

LYNDON 8. JOHNSON SPACE CDiIER 

D A T A  R E Q U l  R E l E N T  D E S C R l  P l l  O n  
L I N E  l l C M  NUMBER - 

RA- 06 
I .  T l l L C  2 .  NUMBER 

Plan, Certification (Oua1ification)Test 1. DATE 

. 
S. ORGANIZATION 

To provide JSC w i t h  the plan and procedure to  cer t i fy PEP 
6 .  REFERENCES 

. . - 
7. I N T E R R E L A T I O N S H I P  t 

(me Center Data Manager (Code J,W2) w i l l  assign numbers i n  block 2.) 

I. F R C P I  .ATION 1NfORMATION 

8.1 SCOPE . 
The plan will define the methods to  be employed i n  the verification that the 
PEP meets its technical requirements. I t  also .should define the certification 
pasameters and conditims pertinent to  the t e s t  progress and the PEP systein 
performance. 

8.2 CONTENT 

S ~ e c i f i c  tests  and analvses should be identified w i t h  the certification feature 
to  which they are apol icable. Also, recovery plans for  any experienced t e s t  
anomalies should be delineated. Specifical ly, the t e s t  plan should provide; 

Part name and number of the ar t ic le  being certified. . 
Serial and part numbers 'or drawing number of specimens t o  be tested. 

. . 
Environments and 1 i fe/cycle requirement. 

Certification method ( t e s t ,  analysis, etc.  ) including sequence .(with 
the supporting rationale when analysis is'.peVfomed in 1 ieu of t e s t ) .  

Environmental acceptance t e s t  requirements .. 
Statement of requireinent for functional t e s t  prior to  and following 
qua1 ification t e s t  ( ~ n d  1 i s t  appropriate references. ) 

Number of specimens and allocation to  test .  

Type of tests  to be conducted. 

Objective of the test .  

Test duration. 

~nvironmental' and perfwamance tes t  condithn (including pass-fail 
c r i te r ia  and to1 erance) . 
Operational mode of the equient during t e s t  (on o r  of f ) .  . 

JSC F o r m  2341 (Hov 71)  
* .  



RA- 06 
. Retest cr i ter ia .  

N. A1 lowdblz maintenance dur ing tes t .  

0. Djsposi tion of t e s t  specimen(s). 

P. Manner of analysis and uti l ization of t e s t  results. 

Q. Definition of failure.  

R. Qualiftcation t e s t  readiness review and qualific3tior-i ~ i t e  approval. 

The certification t e s t  procedure should grovide detailed documentation 
of a1 1 testing to demonstrate the t e s t  item conforms to  a1 1 applicable 
specified requirements. Contained w i t h i n  the procedure should also be 
a l is t ing of tes t s ,  t e s t  sequences, t e s t  conditions to  be estaLlished, 
instrumentation requirements, the detai 1 ed procedures to be followed 
durina the t e s t ,  data recording requirements, the required values and 
tolerances, and the data recording shoets to  be used. In addition, a 
cross-reference to  the appl ical be specified requirements governing the 
testing should be provided. To assure t e s t  performance adequacy, the 
t e s t  procedure s h o ~ l d  also: 

A. Assure the attainment of repeatable conditions. 

B. Estabilsh and determine significant fa i 1 ure modes. 

C. Determine the effects of varied s t ress  
meters. 

levels and performance para- 

D. Determine the effects of tolerance cmbinations and parameter drift ing 

8.3 FORMAT -- 

Optional 

8.4 MA1 NTENANCE 

One time submittal w i t h  change page revisions as necessary. 



LYNDON I. JOHNSON SPACE CENTER 

D A T A  R E Q U I R E W E I i T  D Z S C R I P T I O N  
L I N E  I T E M  N U M B E R  

. - 
. T I T L E  

2 .  N U M B E R  

REPORT, PROBLEM AND R E S O L ~ ~ I O N  
4 .  D A T E  

I 

I. USE 5. O R G A N I Z A T I O U  

To provide visi bi 1 i ty on hardware problems. 

(The Center Data Manager (Code JM2) w i l l  ass ign  numbers i n  block 2.) 
- - 

I .  P R E P A R A T I O N  I N F O R M A T I O N  

8.1 SCOPE 

This DR establ ishes the requirements for  content, format, maintenance and 
. submittal of problem and resolution r epo~ t s .  . . 

Nonconformance reporting to  JSC will, as a minimum, include the followSng: 

8.2.1 All problems beginning w i t h  end i tem acceptance inspectz'on shall be reported to  
JSC. Problems that occur prior to  acceptznce inspection that will ,  or have the 
potential to ,  adversely affect safety, contribute to  the delay of a scheduled 
event, result i n  a significant desjgn change shall be reported. Updated reports 

' r depicting subsequent analysis and corrective action shai 1 be prov'ided until final 
resolution can be made. . 

The Problem Report shall include. the fo1lowing"infomtion: 
(1 ) Subsystem Name 

- . (2) . Part Name and  umber - '  

. .  - .  -. 
(3) Ncnconformance Report ' Number 
(4)  Date of Nonconformance O c r ~ r r e ~ ~ e  
(5) Doscri ption of the Nonconformance 

The Resolution Report shall include the fol lowing: 
(1) (1 ) through (5) inclusive of t.he Problem Report 
(6) Description and Status (open or closed) of Corrective Action 
(7)  Organization Responsible for Corrective Action 

8.2.2 The problem Sl~mnary Report shall include the following: 
1 Tabulation of problems 
(2) Status as to proposed corrective action and anticipated closure data 
(3) All information shall be reported by end item u n i t  Number 



8.3 FORMAT 

The contractor's forinat shall be used. 

8.4 MAINTENANCE 

Updated reports required continual ly  as cl osenutlexpl anations occur. 



DRI. NUuBCR 
n & r t a n t L  A I ICLAUI (CS  A N O  SPICE A O Y I N ~ S I R A I I O N  

LYNDON I. J O H N S O N  S ~ A C L  CEKTER . 
L I N E  l l C M  NVMBCR - 

D A T A  R E O U I R E M E N T  D E S C R I P T I O N  
m - D L  

I .  X I T L C  I .  NUMBER - - 

' A .  RATE- 
Accep tance Test Speci f i cat ion and Procedure -- 

I. USE 5. O R G A N I Z A B I O N  

To define the t o t a l  acceptance t es t  ' ac t i v i t y  which w i l l  
v e r i f y  the PEP hardware meets i t s  performance and des jgn 
requirements . 

( 7 .  I N T E R R E L A T I  O N S t i l P  

I 

(7he Center Data hfanager (Code JU2) w i l l  assign numbers i n  block 2 . )  

1. PREPASATION INFOfiMATl  ON 

8.1.1 The acceptance ' tes t  specif icat ion should provide the following: 
. . 

De f in i t i on  o f  the prii losophy o f  acceptance test ing, the ground rules f o r  
tes t ing , the requi rements f o r  analysis, the program control required, and 
the spec i f ic  acceptance t es t  environment exposure conditions t o  be appl i c d  
during the tests. The acceptance t es t  spec i f ica t ion should also define 
those tests t o  be conducted t o  determine tha t  a component i s  capable o f  
meeting performance requirements prescribed i n  purchase requests o r  other 
documents iden t i  fy i  ng adequate p e r f ~ ~ a n c e  capabi 1 i t y  f o r  the i tem i n  
question. 

Reconanendation o f  the number o f  t es t  specimens t o  be tested and desiq- 
nation o f  which are representative sf  each component o r  subsystem f o r  
which a c e r t i f i c a t i o n  t es t  requirement has been. wri t ten. The recomnended 
nunnber o f  acceptance ' t es t  specimens should r e f l e c t  the resul t s  o f  any 
previous acceptance test ing o f  simi 1 a r  hardware. 

Test objective, acceptance and re jec t ion  c r i t e r i a  , environmental 1 i m i  t s  , 
references t o  applicable safety standards f o r  hazardous operations, 3nd 
a1 lowable types of adjustments f o r  data recordi ng . Retest c r i  t e r i  a, 
t es t  report ing requirements ,. and the disposi t ion o f  tested a r t i c l es  should 
also be specified. 

8.1.2 The acceptance t es t  procedure should out l ine the t es t  proqram concepts, and 
describe the methods for implementing the t es t  requirements. It also should 
include the detai leu descript ion o f  the Contractor's tes t ing and checkout of 
the PEP saystem p r i o r  t o  s h i m n t .  Speci f ical ly  , the f o l  lowi nq information 
should be provided by the acceptance t es t  procedure: 

A. Test program mjssion objectives and related t e s t  philosoph.~, including 
various t es t  relat ionships. 

B. Measuring and t e s t  equipment t o  be used specifying range, accuracy, and 
type 0 



C. 1.2 Continued 

Support equipment requirements and conf igurat ion, inc lud ing  p a r t  
number, s e r i  a1 number, nomenel a t u re  , drawing number, etc. 

Related support equipment conf igurat ion. 

I d e n t i f i c a t i o n  of a1 1 appl i cab le  de ta i led  operat ing procedures, 
process speci f icat ions,  program descr ip t ion  documents, t e s t  and 
inspect ion procedures , etc. , i n c l  udi  no document number, rev is ion ,  
and t i t l e ,  and operat ional checks o r  p r ~ l i m i n a r y  c a l i b r a t i o n  o f  
t e s t  setup. 

Exact method o f  i nspect i  ng o r  measuring, i n t l u d i  ng necessarv 
manipulation o f  contro ls  o f  the a r t i c l e  involved and on the 
measuring and t e s t  equipment. 

Conditions t h a t  must be maintained dur ing inspect ion and tes t ,  
inc lud ing  tmbient o r  environmental condi +ions, and precautions 
t o  be observed t o  ~ r e v e n t  damaqe t o  the a r t i c l e s  o r  i n s t r u ~ e n t s  
i nvol ved . 
C r i t e r i a  f o r  passing o r  f a i l i n g  tes t ,  o r  f o r  determining con- 
formance o r  r e j e c t i o n  o f  the a r t i c l e ,  inc lud ing  reference t o  
workmanshi p inspect ion standards. 

Deta i l s  f o r  sampling plans t o  be used. i f  applicable. 

8.2 FORMAT -- 
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URL NUUBER - 
M A l ~ O N A l  A E A O U l U f l C S  AH0 SPACE A O ~ l U l S l R A I l J H  

LWDOH E JOHNSON SPACE CEHTER t 

L I N E  I T E M  NUUJER - 
DhTA R E Q U I R E M E N T  D E S C R I P T I O N  - - SE-01 

1 .  T I T L E  5 .  N U U S E R  

Engineering Oesi gn Drawings and Associated L is ts  A ,  O A ~ ~  

I 
3 .  USE 5 .  O R G A N I Z I I I O N  

To provide an End Item configurat ion record and a means f o r  
re-procureme~t o f  previously b u i l t  i tems. Used f o r  design, 
manufacture, test,  i n s ta l  lacion, main:enance and l ~ g i s t i c  
support. 

( t h e  Center Data hf.?nager (Code J.W) w i l l  assign trumbcrs in block I . )  - 
I .  P R E P A R A T I O ~  INFORMAIIOX 

This OR establ ishes the content, format, maintenance, and submi tbl requirements 
far  Engineering Design Drawings and Associated L i s t s  procured u ~ d e r  the contract. 

A&l icable Documents . . - 
MIL-0-1000A 

NHB- 1 44O.4A 

Con tent/ Form t 

~ n ~ f n e e r i n ~  Design ilwwings and Associated L i s t .  (hereinafter re fer red t o  as 
drawings) sha l l  meet the requirements s f  leve l  of MIL-D-lOGOA and 
the fo1 lowing supplementary requiremnts. 

A. Drawings shal l  be i den t i f i ed  by the Contractor code i den t i f i ca t i on  and 
drawing numbet-s i n  accordance w i th  MIL-STD-100. 

0. UI-awings sha l l  be o f  su f f i c i en t  c l a r i t y  so tha t  when reproduced, the 
reproduction sha l l  meet the l e g i  b i  1 i ty requi remtvl t s  o f  MIL-S'.'D-!PO; o r  when 
inici-filmed i n  accordance w i t h  NHB 1440.4A, blow Szcks o f  Ty+e 1,  Class 3 
microf i lm w i  1 l produce copies conforming t o  the l q i b i  1 i ty requirements of 
NHB 1440.4A. 

Maintenance - 
Changes and/or updating o f  drawings shzl 1 be accompi ished 
Con t r t c t o r '  s configurat ion management sys tern. 

i n  accordance w i th  the 

SC Fore 2141 fHov ? I )  82 NASA-JSC 



- 
DR. NUULLR - 

N A l l O N A L  A l R o ~ A u l l C s  A3.0 S P A C E  ~ O h l r l S I R ~ I 1 0 r t  

LYNDON 0. JOHHSUH S P A C E  C E N T E R  -- 
0 4 T A  R C Q U I B E M E H T  D E S C R I P T I O N  

L I N E  l T E M  NUVSER - 
SE-02 

- ~ A- Package - Acceptance Data 

To provide s i g n i  fir& documentation o f  hardware snd i - h ~ s t o r i c a l  evsnts. 6 .  R ~ F E R E ~ C E Z  

I -- - 
(nae Center h t a  .+f.lnadcr (Code 3.~2) mi?! assign numbers in block 2 . )  - -- 

Scope 

An Acceptance Data Package (ADPj  shal? be provided f o r  each end i tem or l o t  
shipment o f  end items a t  time o f  acceptance artd delivery. 

Con t e n t  

.I Documentation required f o r  the preparat ion o f  the  acceptance data package sha l l  
be compiled from engineering released drawings, t e s t  records and speci f icat ions,  
as we l l  as q u a l i t y  assurance v e r i f i e d  fab r i ca t i on  and inspect ion w o r d s .  

8.2.2 The acceptance data package s h a l l  c o n r i s t  o f  each element o f  data spec i f ied  
k r e i n ,  which i s  a lso spec i f ied  i n  the  DRL sect ion of the contract. 

8.2-3 Each ADP shzl 1 be a cond i t ion  o f  acceptance f o r  each end item. 

8.2.4 Format Requjrements - 
The f o r m ~ t  requirements are e i t h e r  Mandatory o r  Guideline. A k n d a t o r y  format 
indicates t h a t  the Contractor s h a l l  use a format i d e n t i c d i  t o  the one spec i f ied  
i n  t h i s  document f o r  a given ADP clement o f  data. A G u i d e l i ~ e  format requires 
t9e Contractor provide the  data element i n  a fo rna t  s i m i l a r  t o  the one depicted 
i n  t h i s  document. 

8.2.4.1 General Fomat Provisioris 

A. Oimensians - A uniform documnt s i z ~  o? 8 1/211 x I l " ,  o r  11" x run, 
sha l l  be u t i l i z e d  (Drawings excepted) 

0.  Q u u i i t y  - A l l  doclimentatior! l e g i b - i l i t y  and ccnt ras t  sha l l .  be such t h a t  
wben subjected t o  microf i lming, i t  w i i  1 produce a l e g i b l e '  copy. 

C. I d e n t i f i c a t i o n  - Each page o f  tne ADP sha l l  be i d e n t i f i e d  w i t h  the  
fol lowing, i n  additicrn t o  the repo r t  . t i t l e :  

J X  f o r m  2341 i N o v  7 1 )  
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8.2.4.1 Gemml Format Pmvf sions (cont'd) 

1. Report Number 
2. Page Humber 
3. Par, Name 
4. Part Nmlfrer 
5. Seria: Number 

8,2-4.2 ADP %ta Elements 

The ADP Data Elements are as Pol lows: 

A. T i t l e  Page 

8, Table of Contents 

C. Acceptance Cal i bration Data 

D. DD Form 250 

E. Shipping Documents 

F. Meight Recard 

G. Uaf ver Recml 

ti. Acceptaxs Test Data 

I.  Notes and Commts 

Other data elements tQ be ificiuded when required are: 

J. As-Bui l t Configui-ation Record 

K. Material IdentJfication an4 Usage L i s t  

8.2.4.3 ADP Data L l m e n t  Description and Format Requirements 

A. TITLE PAGE 

FOPMT TYPE: GUIOELINE 

A t i t l e  page shall be provided for each A38. The t i t l e  page will depict: 
Part  Ham, Part Number, Serf31 Number, and Approval Signature blocks f o r  
Contractor's Quality C m t 4 n g i o  and NASA Represeshtive. 
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8.2.4,3 ADP Data Element Descript ion and Format geqdirements (cont 'd) 

6. - TABLE OF CONTENTS -- 
FORMAT TYPE: Contractor 

- A  Table o f  Contents sha l l  be providsd f o r  each ADP. The Table o f  Contests 
provides an inventory o f  the ADP contents. 

C. - ACCEPTANCE YES7 CALIBRATION ilATA - 
FORMAT TYPE: Con tractor.  

This e l e ~ e n t  o f  the ADP includes numerical r e s c l t s  6.f a11 spec i f i c  
funct ional  tes ts  o f  instrumen t a t i o n  equipment. per formaxe and ca l ib ra t ions .  
C a l ~ h r a t i o n  curves f o r  analog measurement systems slia!l be p l o t t e d  using 
a nominal minimuni o f  eleven d iscre te  pciints c ln i fomly  spaced over the  
rated range o f  the equipment ( i n  accordance w i t h  Figure 3 ) .  Cal i b r d t i o n  . : 
curves f o r  measurements having d i g i t a l  o r  "staircase" outputs sha l l  contain ; 
as many steps as spec i f ied  i n  the  equ ipnr r~ t  design speci f icat ions.  

FORMAT 'YPE: Mandatory 
I 

li DD Fcm 250 sha l l  be included i n  each ADP. 

E. SHIPPiNG DOCUMENT -- 
FORMAT TYPE: contractor 's  Format 

a 

A shipping document containing e v i d e x e  o f  inspect ion acceptance, s h a l l  
be prepared and i n c l  ucied i n  the  Acceptawe Data Package f o r  each i ten1 
del ivered. The shipping dccurnent sha l l  include, when appl i cab l  e, the 
fo1 lowing i~ i fo tmat ion :  

A. Packing L i s t s  ( i temiz ing  contents) 

8. J e r t i f i c a t e s  o f  Conformance (materials, cleaning, etc.) 

C. Preservation In fo rm i t i on  including: 

1. Speci f i c ~ t i c n  - Preservation requirements 

2. Date preservat ion was accompl i shed 

3. The scnedule I'ates f o r  p x s e r v a t i o n  measures 

4. Any addi t ional  information concerning presefvat ion measures t h a t  
m y  be necessary during subsequent hand1 ing, shipping o r  i n t e r i m  
s tcrage. 

D. Speci a1 Hand1 i n g  Procedures 

E. Storage Procedures 



8.2.4.3 ADP Data Element Description and Format Requirements (conttd) 

'WEPGMI' RECORD 

FORMAT TYPE: Guide1 ine 

The Contractor shall  provide a record ~f the actual weight 
1 tern. 

WAIVER PECORO 

FORMAT TYPE: Mandatory 

SE-02 
Page 4 

f o r  each end 

The Contractor shall  pmvide a record o f  appro red mag'w Waivers. The 
record shall  contain a l i s t i n g  o f  such Uaivers aathorized a t  the t i m e  o f  
Zel (very of the End Item. Copies o f  a1 1 Ilaivers 1 is ted i n  the record 
shall  be included i n  the ADP. 

ACCEPTANCE TEST DATA - 
FORMAT TYPE: Contr?ctorls Format 

The Contractor shall  provide acceptance tes t  data sheets ref1 ecting f i n a l  
acceptance tes t  results recorded per the aoplicable tes t  specification. 
The acceptance data sheets shall  re f lect  qua1 i ty control ver i f icat ion 
o f  a1 1 tes t  results recorded, 

NOTES AND COMMENTS 

FOWT TYPE : Mandatory 

Notes and Comnts - Nnen other sections do not normally rrovide f o r  such 
report i  ny, the Con tractor shall  prepare notes and comnents annotating 
events or  requirements. Anomalcus candi tions encountered during acceptance 
testing, special instructions, advice o r  warning f o r  personnel safety shall  
be included. 

SYSTEW AN0 COMPONEM? HISTORICAL RECORD 

FXHAT TYPE : Mandatory 

The Contractor shall  maintaia System and Component Histordcal Records on 
N K A I M S C  Form 772 (Rev. July, 1967 o r  later) .  The forin sball  be maintain& 
i n  axordance v i  th JSC Qua1 i ty Operating Procedure Nunber 4.3. 



DRL NUMBER - 
H A l l O N A I  A E R O N I U I ! C S  AND S P A C E  A D M I N I S T R A T I O N  

LVNDON B. JOHNSON SPACE CENTER 

D A T A  R E Q U i R E Y E d T  O E S C R I P T I O N  
L I N E  I T E M  NUMBER - 
SE-03 

. T I T L E  2 .  NUMBER 

Design Review, Configurat ion Inspect io t~,  Pro jec t  Audi t  
Agendas, Packages, and Minutes 4 .  D A T E  

To provide necessary data t o  conduct design reviews, conf iy -  
u ra t i on  inspect ion, and product conf igurat ion aud i t  on end 
items and associated ground support equipment, as B .  REFERENCES 

appl icable, and t o  document those act ions taken. 

- -. ( n ~ e  Ccnter Data hfmager (Code ].HZ) s i l l  a s s i gn  numbers i n  block 2 . )  - 
. P ' i E ~ l k ) r l l &  I h F O R \ $ I \ T I O N  

8.1 SCOPE 

The f o l  lowing elements o f  data s h a l l  be provided t o  NASA; review agendas, 
in t roduc tory  repor t ,  review data package, minutes, f i n a l  review repor t ,  and 
status repor t .  

8.1.1 AGENDA 

Shal l  be provided p r i o r  t o  each Design Review, o r  Configurat ion Inspect ion i n  
s u f f i c i e n t  t ime t o  a l low f o r  coordinat ion w i t h  NASA and t o  obta in concurrence. 
It should inc lude l i s t i n g  o f  the data f o r  review using Enclosure (1) f o r  t h i s  
purpose. 

8.1.2 INTRODUCTORY REPORT 

Shal l  be provided as a handout t h a t  docurne~ts the i n t roduc t i on  o f  the  review 
and includes repo r t  contents, purpose o f  rev '  ?w, agenda, review pa r t i c i pan ts  
review and evaluat ion procedures, l i s t  o f  documentation f o r  review, an3 a 
system descr ipt ion.  Contents o f  hanhout sha l l  be b r i e fed  a t  the  general 
assembly k i c k o f f  meeting. 

8.1.3 REVIEW DATA 

Shal l  contain in format ion from w+ich NASA can obta in an indepth, de ta i l ed  
kechnical review o f  211 work beiag performed t o  the date o f  the appl icable 
product review. I n f o m a t i  on concerning status o f  progress versus plan should 
a lso be included i n  the data pack. The Contractor w i l l  provide r a t i o n a l  f o r  
a1 ternate design/manufacturing plans adopted o r  recommended t o  NASA. See 
Attachment A f o r  t yp i ca l  review items. 

8.1.4 REVIEN ITEM DISPOSITION FORMS 

Shal l  be prepared per Enclosure ( 2 )  t o  document ac t ion  items, e i t h e r  NASA o r  
Contractor 's r e s u l t i n g  during the review process. 

NOTE: c - -  which attempt t o  chmge the base1 i ned requirements as spec i f ied  
i n  a e  C I  spec i f i ca t i on  w i l l  not  be accepted. R I D ' S  sha l l  no t  i n i t i a t e  
Eng ineer i  ng Change Proposal (ECP) a c t i v i  t y .  

SC Farm 2341 (Nov 7 1 )  US&-JSC . + 
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REVIE!.' TEAM MINUTES 

Shall contain information tha t  the NASA/Contractor teams fee l  w i  11 enhance 
closing o f  oprn actions o r  RID's o r  provide bet ter  design def in i t ion.  Format 
f o r  the team n,;,,utes i s  presented i n  Enclosure (3). A sumnary o f  a l l  the RID's 
wr i t ten  wl th a descript ion o f  act ion taken; i .e., open/closed/wi thdrawn, etc., 
during the review shal l  be included i n  the team minutes. Format f o r  the R I D  
sumitary shal l  be prepared per Enclosure (4 ) ,  tha t  l i s t s  a l l  data presented 
t o  NASA for  review/approval and i t s  disposit ion. The minutes sha l l  include 
Product Approval Form per Enclosure ( 5 ) ,  and sha l l  be co-zigned by both the 
NASA/Contractor Team captains. These minutes sha l l  become pa r t  o f  the Des'Lgn 
Review Final Report. 

FINAL REVIEW REPORT 

The Contractor i s  responsible Par c m p i l  ing, pdbl icat ion,  and d i s t r i bu t i on  of 
the review report. Contents o f  the report  sha l l  consist o f  the Design Review 
Board minutes prepared by the NASA and a series o f  enclosures t o  the minutes. 
Contents o f  tti- enclosures are as follows: 

Enclosure A - Description of purpose and p r d u c t  o f  review 1 i s t i n g  o f  
team members, RID sumnary, and the board briefdng . 

Enclosure B - The RID's 

Enclosure C - The team minutes and the product approval dorms 

STATUS REPORT 

A status o f  the act ion and closeout o f  R I D ' S  w i l l  be made t o  NASA by the -. 1 ,.: . :  . 
Contractor. The R I D ' S  sumnary forrii (Enclosure 4) should be used f o r  t h i s  ; : 

reporting. - 1 ! 1; 
! , " 

R I D  CLQSEOUT V .  ' , - -- ! : 
# s> 
, I 

7- 1 ( 

Closeout o f  open R I D ' S  sha l l  be prepared per Enclosure (6), signed by Contractor t 1 ,  
and transmitted t o  NASA f o r  signature approval. Upon re turn  o f  the sSgned i '. 

c.. 

Product approval form (Enclosure 5) by NASA t o  the Contractor, the Contractor i : 
R I D  act ion i s  deemed closed. -1 1 :  

.L 1 ; :  
CONTRACTOR CONFIGURATION INSPECT TON Y :  

I 
* ! ?. 

M i l :  be accompl ished on the f i r s t  qual i f ieu' .*r qual i f i a b l e  production end i tern r 1 -  
Pol  1 owing Contractor "s Qua1 i f  i c i i t i  on Testing Prvlgram and p r i o r  t o  acceptance dnd 
del ivery o f  the Contract End Items. This i s  b a s i c a l ~ y  accomplished by a comparison 
of  the "as-bui 1 t" configurat ion t o  the "as-desinged" r e  ,JS rement and iden t i f y ing  " 7 ,) I? '. 

r C 

and reso; u t ion any differences. See Attachment (A) f o r  t j p i c a l  configurat ion t $ '  

rPC . 
; " .~ >; 

i nspec :ion review i tems . ; .. 
-? , .j 

FORMAT 4 i 
See Enclosures 1 through 6. 7 

;- ; , ,  Review packages sha l l  be updated and submitted i n  f i na l  form t o  r e f l e c t  closure "'7 $2 
, , i: 

of act ion i terns i n  accordance wi th the review minutes. - .  .?.I - 88 
c 
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Attachment A 

Prel ininary Design Review (PDR) 

Typically, the i tems for  review a t  the PDR should include t k  followi~g: 

Preliminary ICD's 
Design analyses 
Layout, general arrangement, and envelope drawings (DRJ SE-01) 
Schematics and block diagrams 
Sizing, trade study, and design study results 
Material and process specification l is t ings 
Appl f cab1 e procurement speci ficztions 
Test requirements (DRD SE-CS, 09) 

aockup and models 
Updated plans, and procedures 
Comnonali ty candidates; identification, rationale, and status 
Propcsed additions to  the NASA baseline 

Critical Design Review (CDR) 

lypical iy, the items for  r e v i e d  a t  the CDR should include the following: 

ICD's 
Detailed design drawings (DRD SE-01) 

Design analyses acd reports 
Test data DRD SE-08, 09) 
Procurement specifications 
Mocklips and models 
Prototypes, breadboards, model s 
Material and process specifications 
Comnonal i ty hardware status reports 
Program procedures 
Proposed additions t o  the NASA baseline 

belected documentatior ( FMEA' s ,  hazard analyses, etc. ) (DRD ~ ~ 4 3 )  - 



Attachment A (cont 'dj  

'Configurdtion Inspection ' (CI) 

I' 
Typically, the items f o r  review a t  the C I  should include the following: 

A. Acceptance Data Package (DRD SE-02) 

B. As-bui l t  configurat ion record (DRD CM-02) 

C. End-Item product speci f icat ion (Part 11)  (DRD CM-03) 
D. Drawing and associated l i s t s  (DRD EE-01) 

E. Material and process speci f icat ions 

F. Qua1 i f i ca t i on  Test Report (when appl i cab1 e) (DRD SE-08) 

G. Acceptance t e s t  data (DRD SE-09) 



Enclosure 6 

NASA- JSC 

(Forms) 

( I )  Data for Review 
(2)  Review Item Disposition (RID) 
(3 )  Team Minutes 
(4)  RID Summary 
(5) Product Approval 
(6 )  RID Closeout 

( t o  be added by JSC as applicable) 

SE-03 
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Enclosure 7 

Enclosure 2 

Enclosure 3 

Enclosure 4 

Enclosure 5 



nArlonAL ~ ~ E R O H A U I I C S  A N O  S P A C E  AOWINISIRAIIOH 
O R L  NUMBER - 

LYNDON 8. JOHNSON S P A C E  CENTER - 
D A T A  R E Q U I R E M E N T  D E S C R l P T l O N  

L I N E  I T E M  NUMBER - 
SE-04 - 

. T I T L E  2 .  NUMBER 

Report, Mass Property s ta tus  11 
". . . USE - 5 .  ORGAN l Z A T I O N  

To document end i tem mass proper t ies 
6.  REFERENCES 

INTER'  E L A I I O N S H I  P I 
I 

(The Center Data  hl?na2er (Code JM2) w i l l  assign numbers i n  block 2.) 

. P R E P A x A T I O ~  I N F O R U A T I O N  

8.1 The fo:lowing s p e c i f i c  elements o f  in format ion sha l l  be inc luded i n  t h e  Monthly . 
Mass Property Status Report: 

The Monthly Veight Status s h a l l  be submitted i n  conformance w i t h  the format o f  
Figure 1. The d e t a i l  breakdown sha l l  be i n  the Contractor 's de ta i l ed  wei:ght 
statement format. I n  reference t 3  Figure 1, the No. Req. s h a l l  be cur ren t  per  
system o r  end item. The previous and cur ren t  spec i f i ca t ion  weight s h a l l  be the  
weight approved by NASA, represent ing a maximum weight t h a t  s h a l l  n o t  be 
exceeded. This weight s h a l l  be compatible w i t h  the s p e c i f i c t i o n  requirements. 

The cur ren t  weight bha l l  be the  weight s tatus a t  the  p a r t i c b l a r  repo r t i ng  per iod  
and s h a l l  be shown t o  the nearest ten th  pound. The previous weight sha l l  be 
the cur ren t  weight o f  the previous repo r t i ng  period. The cur ren t  weight bas is  
j s  the percentage o f  the weight which i s  estimated, ca lcu la ted  o r  actual  a t  the  
p a r t i c u l a r  r e ~ x r t i n g  period. Figure 1 shows an example o f  two consecutive 
m n t h s  repor t ing  t o  i l l u s t r a t e  the  s h i f t i n g  r?f ~ ~ l l t r  ".*on! c ~ r r e r r  t t o  previous 
on subsequent reports.  

The current  and spec i f i ca t i on  we-qht chaiige Justl * .  + .orb <- : I  be submitted 
i n  conformance w i t h  the formal. :,town i n  Figure 2. : chews two 
consecutive month repor t ings t o  i l l u s t r a t e  the shift J--Y . I; f ron cur ren t  t o  
previous f o r  subsequent reoorts.  It should be noted ,* - : p?c i f i ca t i on  
weight i s  changed t h a t  a ~ f e r e n c e  t o  the NASA d i r e c t -  - . ~ q u i r e d .  

The Mass Property data s h a l l  be submitted as ind ica ted  below, o r  as mutual ly 
agreed by NASA and the Contractor. (Note: These data may be ca lcu la ted  and 
need only  be supplied, on repor ts  subsequent t o  the f i r s t  report ,  whelt the  
weight o r  dimensional conf igurat ion has changed s u f f i c i e n t l y  t o  a f f e c t  the  
center o f  g r a v i t y  o r  the weight moments o f  i ne r t i a . )  

Center o f  g rav i t y  - The center o f  g r a v i t y  of a l l  components sha l l  be p r e s e ~ t e d  
irl the form of a sketch showing the losat ions t o  the nearest ten th  inch, fror 
three mutual ly perpendicular i d e n t i f i a b l e  planes as il lus t ra ted  i n  the  exar. . 
Actual weights sha l l  be accompanied by a I ss t  -of correct ions t o  the "as weit+>d" 
condi t ion t o  co r rec t  the weight t o  the conf igurat ion defined i n  the Procurement 
Speci f icat ion.  

I: 
, - 

L 

NASA-JSC 
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U X P L E  C.  G. AM, INERTIA SKETCH 

Weight Moment of Inertia - The weight moment of inertiz (I0) of a l l  corn- 
ponents shall be given t o  the nearest "pound-inch squared" about three 
mutual ly perpendicular axes through the center of gravity as i 1 ? ustrated 
i n  the example. 

8.1.4 The current potential weight increaes or decreases shall be submitted 
as part of this monthly M?ss Property a t u s  Report and particularly 
proposed weight decreases whether in-scope or not. Action being takep 
i n  implementdng these weight changes should be noted. 

Along w i t h  the above reporting requirements, the Contractor shall ale:. 
prwide the following information as mutually agreed to  by NASA ant .-.. 
Ccn tractor. 

A. Submit  a tom containing a1 located weights for the component t. ' 

level of detail specified i n  the Detail We:ght Statement i n  Appc;.. 6 
o f  MSC-04419, or KL-M-38310 3rd generation, or ;rlIL-STD-1379 Part 11, 
90 days a f te r  contract award. Submit revisions as required by re- 
allocation and changes to the allocated weight and status weight with 1 each report. L 

$ 
B. Submit  a form for released drawings weekly sb.- ting w i t h  the releas- i 

of drawings t o  Manufacturing and contiruing u n t i  1 100% re lease. 
Monthly update includi!aq revisions requireb by the release of new or 1 
changed drawings ir rc+uired subsequent to 100% release and are to be f 

1, included with each status report. i 
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8.1.4 (cont 'd) 

1 weights s h ? l I  be included i n  the monthly rev is ions  C. Results o f  actua 
t o  the form data 

D. Data i q  the format o f  the form may be t ransmit ted w i t h  each Mass 
Propert ies Status Report i n  the form o f  punched cards o r  
magnetic tape, compatible w i t h  i3M 370-165 o r  370-155 computer, i n  
l i e u  o f  the fcirn. 

E. Data t ransmi t ta l  lnethods t o  be the subject o f  negot ia t ion.  

8.1.5 A f t e r  the i n t t i a l  Mass Property Report submittal, a weighi change of 
1.0 pounds c r  1 .Ox, whichever i s  greater, w i l :  i l o t  requ i re  a formal 
report ;  ti. current  weight s tatus need only  be included i t 1  a Monthly 
Progress Repwt. A formal Mass Property Status Report w i l l  be submitted 
a t  l e a s t  every quarter de f in ing  dl accumulated ch~nges since the  pre- 
vious formal Mass Propert ies Status Report. 

8.1.6 End i tem(s) sha l l  be weighed and the center n f  g rav i t y  v r r i f i e d  p r i o r  t o  
del ivery.  T9ese data s h a l l  b2 suppl ied i n  the Acceptance data Packay?, 
and the l a s t  scheduled Mass Property Status keport p r i c r  t o  del ivery.  







N A T I O N A L  A f R O H I U I I C S  AH0 SPACE A D U l H l S l R A l l O N  

LYNOO;i 0. JOHtlSOH SPACE CENTER 

D A T A  R E O U I R E M E H T  O E S C R I P T I O N  

. T I T L E  

Plan, Material Control 

To describe the Contractor's system for  identif ication,  
approval , control, and documentation of PEP materials 
and processes. 

(The C e n t e r  Data  h lmagcr  (Code J.tf2) w i l l  a s s i g n  nunbcrs  I .- 
. P ~ ~ E P A R A T I &  ~ N F O R ~ ~ A T I O N  

L I N E  I T E M  NUM9ER - 
SE-05 

2 .  NUMBER 

4 .  DATE 

5 .  ORGAN 1  ZAT ION 

6 .  REFERENCES 

MC999-0096 

7 .  I N T E R R E L A T I O N S H I P  

block 2 . )  

8.1 Scope 

8.1.1 The plan shall  describe the Contractor's proposed Material Control System i n  
terms of: what shall be done; who i s  responsible fo r  each element of the  plan; 
what'are the decision points; and what are the products. The'system shall  
cover both original design configuration and as-bui 1 t configuration. 

8.1.2 Narrative explanations of how the System i s  intended t o  be ut i l ized i n  
complying with the requi rements of MC999-0096. 

8. '1 - 3  A f l  ow-diagram description of the principal control points from material call-out 
and procurement through fabrication and delivery of the  end item. 

8.2 Content 

The plan shall  include the  following disciplines as applicable to  MC999-0096. 

A. Age Life Control 

B.  Thermal Vacuum Stabil i ty  

C. Outgassing/Toxicity 

D. Flamnabil i ty  Control 

E. Other Degradsng Processes 

F. Stress Corrosion Control 

To include fracture analysis and inspection plan insuring adequate 
measures to prevent s t ress  corrosion where poss ibi l i ty  of a fgi lure  
exists .  

G. Fluid System Compatibility 

H. The Contractor shall include i t s ' suppl iers  w i t h i n  the  Plan and the  System. 

SC Form 2 3 4 1  ~ N O V  7 1 )  97 NASA-JSC 
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. 1, 

. i; ' 1  8.3 Mi n tenance 
' 

This plan shal l  be maintained current by page rev is ion  o r  complete 
revision, ~hichever i s  mst cost effective.  

1 
8.4 'Format 

Optional. 



H A T I O H A L  ~ E R O I I U ~ I C S  an0  s r a c E  I O M I ~ I S T R A T I O H  . 
LmooN I. JOHNSON SPACE CENTER 

O A T A  REOUI REUEHT O E S C R I  P T l  OH 
I .  T I T L E  

PLAN, DESIGF' DEVELOPMENT & TL. :T 

1. USE 

To provide a  descr ip t ion  of the cont rac tor 's  technical  
a c t i v i t i e s  requi red t o  design, develop, 
del  i v e r  the hardware necessary t o  f u l f  i 

t e s t  and 
11 PEP requ irements 

8.1 Scope 

This DR establ ishes the content, format and ma 
which sha l l  describe the cont rac tor 's  approach 
tasks required t o  design, develop, t e s t  and de 

8.2 Content 

Ij 

ORL NUMBER 1 

L I N E  I T E M  NUMBER -_____I 
SE-06 

2 .  NUMBER 

L 

5 .  ORGAN 1 ZATION 

intenance requirements f o r  a p lan  
t o  accompl i shi  ng those technical  

1  i v e r  PEP hardware. 

The plan sha l l  include, as a minimum, the fo l low ing elements: 

A descr ip t ion  o f  the  scope and purpose o f  the plan, 

A descr ip t ion  of the p ro jec t  and the tasks t o  be accomplished, t he  purpose 
o f  the tasks and spec i f i c  goals. 

A descr ip t ion  o f  the cont rac tor 's  systems f o r  planning and cont ra ; l  i ng  the  
technical  e f f o r t  involved.in accomplishing the PEP pro jec t .  This sha l l  
include a  d e s c r i ~ t i o n  o f  h i s  technical  orqanizat ion and i t s  r e s p o n s i b i l i t i e s  
and author i ty .   his sha l l  inc lude a  descr ip t ion  o f  how subcontractor 
technical  e f f o r t  i s  cont ro l  led. 

A descr ip t ion  o f  the cont rac tor 's  approach t o  i d e n t i f y i n g  and accompl i sh ing  
the technical tasks which w i  11 transform p ro jec t  requirements i n t o  
del ivered, qua1 i f  i e d  hardware. Included s h a l l  be: 

1. Pre l  iminary base1 i n e  design d e f i n i t i o n  

2. Flow diagram showing sequence o f  a c t i v i t i e s  t o  be accompl ished from 
ATP through hardware de l i ve ry  

A descr ip t ion  of the t e s t  program t h a t  v e r i f i e s  the design and val idates 
the manufacturing and i n teg ra t i on  a c t i v i t i e s .  The p lan sha l l  del  ineate 
the overa l l  t e s t  parameters, 1  im i ta t i ons  and methods t o  es tab l ish  i nd i v idua l  
t e s t  procedures which s a t j s f y  the t e s t  c r i t e r i a .  

1. As appl icable, the plan sha l l  i d e n t i f y  t he  various types o f  t e s t s  
required. As a minimum, the fo!?owing sha l l  be considered: 
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a. Development tes ts  

b. Qua1 i f  i ca t ion  tests ( inc luding component, subsystem and system) 

c. Acceptance tests ( including receiving, in-process, integrated 
system and manufacturing checkout) 

d. GSE checkout 

2. The plan sha l l  include an overal l  t es t  Plow diagram showing in ter -  
re lat ionship o f  tes t ing levels and ';lputs t o  the major milestones of 
the design and development ac t i v i t i e s .  

F. A project  schedule showing a l l  major milestories and key interre lat ionships 
of ~ a r i o u s  elements o f  design, development and t e s t  ac t i v i t i e s .  

G ,  A l i s t i n g  and u t i l i z a t i o n  schedule o f  a l l  f a c i l i t i e s  and equipment re- 
quired t o  perform the design. development and t e s t  e f f o r t .  

H. A sunmary o f  the contractor 's approach t o  manufacturing/procuri ng PEP 
hardware. This summary should i den t i f y  those a c t i v i t i e s  tha t  are major 
factors i n  planning overal l  approach t o  designing, developing, procuring 
and tes t ing the required hardware. 

I. A l i s t i n g  o f  a l l  hardware t o  be provided and a display o f  the u t f l !?at ion 
o f  t h i s  hardware i n  support o f  design, development, t e s t  and de l iveryc  

8.3 Format 

The plan sha l l  be prepared i n  nar ra t ive  format and sha l l  be divided i n t o  
sections according t o  the subject matter l i s t e d  i n  paragraph 8.2 of t h i s  DR. 
Tables, graphs, f igures and charts shal l  be included as applicable. 

The plan shal l  be maintained i n  a current condit ion and, when affected by 
approved prrdram and/or hardware changes, sha l l  be updated by page rev is ion 
o r  complete reicziie. 
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LYNDON 8 .  JOHNSON SPACE CENTER 

D A T A  REOUIREYEHT OESCRI  P T l  ON 
. T I T L E  

Plan, Electromaqnetic Interference Control 

'. USE 

To define the formal program f o r  EMEC control 

P 

( m e  Center Data Manager (Code J,w2) rill assign cambers 1 . ,x- 
I .  PREPARATION IHFORMATIOM 

SCOPE and CONTENT 

DRL NUMBER . - 
L I N E  I T E M  NUhIBCI: 

SE-07 
2 .  NUMBER . 

5 .  O R G A N I Z A T I O N  

6 .  REFERENCES 

block 2 . )  

The contractor's EMEC Control Plan shall del ineate the following areas 
in detail : 

Management controls to be implemented. 

EMEC organization, size, aulhori ty , organizational 1 ocation, 
responsibilities. 

EMI-EMC prediction studies. 

Breadboard tests (EMEC). 

Desisn reviews (EMEC) . 
Input and output circuit parameters (impedances) for t he  EMEC computer 
proqram. 

Electrical bonding. 

Lightning. indirect effect studies. 

Wiring control s. 

Circuit return isolation. 

FORMAT 

Optional 
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D A T A  R E Q U I R E Y E M T  B E S C R I  P T l  ON 
L I N E  I T E M  NUMBER - 
SE-08 

. T I T L E  2 .  NUMBER 

Test Requirements - Qua1 i f i c a t i o n  Test 

. USE 5 .  ORGAN1 Z A T I O N  

To provide information on how q u a l i f i c a t i o n  reqbirements 
w i l l  be s a t i s f i e d  

7 .  I N T E R R E L A T I O N S H I P  

w 
I 

( t h e  Center Data  Manager (Code Jaw) w i l l  assign numbers i n  block 2.) - . P R E P A R A T I O ~ '  INFORMATION 

SCOPE 

This DR establ ishes minimum requirements fo r  the preparat ion o f  a 
qua1 i f i c a t i o n  t e s t  requirement documents. 

CONTENT -- 
I d e n t i f i c a t i o n  o f  the i tem t o  be qua l i f i ed .  

Tabulat ion of v e r i f i c a t i o n  requirements t o  be sa t i s f i ed .  

Constraints data; i .e., a c t i v i t y  t h a t  imnediately constrains o r  is 
constrained by t h i s  tes t .  

Sumnary o f  tests ,  analyses o r  inspect ions t o  be performed. 

Contractors manaqement approval signature. 

I d e n t i f i c a t i o n  o C  the measuring and t e s t  equipment t o  be used, inc lud ing  
manufacturer' s m ~ d e l  number and tyce, range arid accurac.y, where appl icable.  

Methods o f  measurement and schematic o f  set-up, where appl icable. 

Conditions t h a t  must be maintained dur inq t e s t  o r  inspect ion, i .e., ambient 
o r  enviornmental c o n d i t i o n s / d u r a t i s ~  a!rd sequence, as we l l  as precautions 
t o  be observed t o  prevent damage. 

Pass - F a i l  c r i t e r i a  and s i g n i f i c a n t  parameters. 

FORMAT 

Format i s  opt ional.  

SC Form 2341 (Nov 71)  NASA-JSC 
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D R L  NUMBER 

LYNDON 0. JOMNSUN SPACE CENTER 

D A T A  REQU! R E Y E N T  B E S C R I  P T l  CN 

To provide information on how acceptance requirements 
will be satisfied 

6 .  REFERENCES 

. I---- 

L I N E  I T E M  NUMBER - 
SF-(I9 

Test Requirements - Acceptdnce - 

I N T E R R E L A T I  O N S H I P  b- 

. T I T L E  2 .  NUMSER 

v 4 .  DATE 

I 
F 

(The Center  Data Manager (Code JM2) w i l l  e s s i g n  numbers i n  b l o c k  2 . )  

. PREPARATIOE; INFORMATION 

SCOPE 

This DR establishes minimum requirements for  the preparation of an 
acceptance t e s t  requirements document. 

CONTENT 

Identificiition of the item to be accepted. 

Tabulation 3f acceptance requirements to  be satisfied by this  procedure. 

Summary of t e s t ,  checko~!t and/or inspections to  be performed. 

Contractors management approval signature. 

Identificatic.5 of the measurizg and t e s t  equipment to be used, including 
manufacturer's model numbers a ~ d  type, range and accuracy, where applicable. 

Methods of measurement and schematic of set-up. 

Conditions t h a t  must be maintained during acceptance, i . e . ,  ambient or 
environmental condi tions/durati on and sequence, as we1 1 as precaution; 
to  be observed to prevent damage. 

Pass - Fai 1 c r i te r ia  and significant parameters. 

FORMAT 

Format i s  optional. 

ISC Form 2341 ( N O V  7 1 )  
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D A T A  HL i IU IREYEWT B E S C R !  P T I  ON 
L I N E  I T E M  NUMBER r- 

. T I T L E  2 .  NUMBER 

Reports, Test and Analysis (Certification j 4 .  DATE 

- . USE 5 .  ORGAN1 Z A T I O N  

To provide data to  val idate certification requirements. 
6 .  REFERENCES s 

I . . (The Centrr Data Manaeer (Code J,W) wi l l  assign :lumbers in block 2 . )  
' 

. PREPARAT 10h' INFORMATI  ON 

SCOPE - 
Reports shall provide details of performance and results ubt6ined by 
qualification t e s t ,  o r  other t e s t  or analysis. 

CONTENT 

Each report shall contain a t  least  the following: 

Identification of the item being certified,  including serial  n u m k r  or l o t  
desipnation, whe~e applicable. 

Description of the certification activity. In describing the act ivi ty ,  
the report shall "stand alor~e" and not require refersnce t o  the relevant 
procedure. Suitable explanation shall be provided for cases where the 
aceual activity differed from the governing procedure. 

9esi:ription of the t e s t  or  anlaysis, and the sequence i n  which tasks were 
perfarmed. 

Tabulation of the specific certification requirements being satisfied. 

Statement as to whether actual results satisfied requirements. 

A. ' For certification by tes t :  

1 )  Identification of parameters measured as well as the frequency 
and extent of functional evaluations. 

2 )  Detailed description of the t e s t  set-up. S t i l l  photographs, 
showing t e s t  fixtures, instrumentation and support equipment, 
shall be used. 

3 )  Detailed description of the t e s t  apparatus and instrumentation, 
incl u d i n q  manufacturer ,' model number, serial  number and ca: i bra- 
tion status. 

- - -  

SC Form 2341 (Nov 71)  
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8.2.5 A. (Continued) 

4) When post t e s t  disassembly i s  part of the certification require- 
ments, results shall be presented in the f c ~ l  of measurement data 

'* . rnqS,  and photoqraphs taken a t  discrete points in the disassembly p, c 
Specifically, this  data shall cover any wear, distortion, d:.; ~J 

and any other observed discrepant effects o f  testing. 

5) Description of failures encountered, re test  performed, w i t h  
reference to: (a )  failure reports, (b) analysis, and (c)  corrective 
actions taken. 

6) Dynamic environmental data, when appl icabl e ,  presented as f 01 1 ows : 

6.1) Vibration ddta presented on 3 cycles x 3 cycles logarithmic 
graphs w i t n  the Horizontal and Vertical scales marked 
"Frequency" and "Accelerati on" respectively. The graphs 
shall have a heading or a cover sheet l is t ing the component 
tested by part number and serial  number, and accelerometer 
seri  a! number, sensing axis , fu l l  scale, and cal i bration 
voltage. Graphs shall cover the contra1 accelerometer for 
each test condition. 

a )  Graphs depicting Sinusoidal Vibration data shall l i s t ,  
within the heading, accelerometer sweep rate and sweep 
direction. 

b) Graphs depicting Random Vibration data shall l i s t  wjthin 
the heading accelerometer composi te  1 eve1 , and sampl i n g  
time as we17 as analyzer bands, ful l  sca;e, calibration 
vol taqe, wave analysis performed and tim2 a t  which 
equalization during t e s t  occurred. 

6.2) Shock Pulse Data presented in graphic form with the 
horizontal and vertical scales marked "Time" and "Amp1 i tude" 
respectively. The graphs shall indicate the high and low 
cal f brated 1 imi t s  of amp1 i tude and time 'ncrements of 
mi 1; iseconds with actual t e s t  results plotted within these 
par<ameters. Shock Pulse Graphs shall cover the control 
acc2lerometer for  eac? shock and shall have a heading or a 
cover sheet l is t ing the component tested by part number, 
seri  a1 number, i n p u t  axis , accelerometer seri  a1 number, and 
magnetic tape acquisition speed in terms of inches per second 

6.3) SustaSned acceleration levels applied during t e s t  documented 
in the form of mathematical calculat~ons.  A description of 
the calculations, as we1 1 as the methods and techniques used 
t o  determine specification compliance shcll also be presented. 

i .; \ 
t; I.: : , , 

$ ; 

3 ,  
i'! . 21 , 3 

. I  

# 6): . 

ij ; 
$$ .: 
2 .  
i".. # i 

ii 
r i  r$ . ' 

: .: .. .: , 

S 
&', . 
-1 . 
Y 
?! 

. , 
r; 
3' 
6 .  
fij .> 

"\ 

;? 
9 
>4 
.:s 

{ 

5 .  

:I 

4 

? 
. :. . . 

B - 

ii 

. ' 
' I  
4 .a 
. 'i 

1 

4:. 

.:: 

.. , - 



8.2.5 A. (Continued) 

7 1 

B. For 

1) 

2 ) 

3 1 

4 

8.3  FORMAT 

6.4) Thermal heating environments and thermal response measure- 
ments sha l l  be presented i n  tabular  and graphical time 
func t ion  formats. Data measurement points sha l l  be 
i d e n t i f i e d  on graphical presentations f o r  those t e s t  where 
the  data i s  not continuously acquired. She pressure 
environment sha l l  be recorded and presented when the  t e s t  
pressure i s  greater o r  less than one atmosphere. The t e s t  
data sha l l  include i d e n t i f i c a t i o n  o f  special pre- test  
condi t ioning and p r i o r  environmental exposures if previously 
tested. 

6.5) Structura l  s t r a i n  and de f lec t i on  data sha l l  be presented i f i  
both tabular  and graphical format. Data s h a l l  be t h e  
caordi nated w i t h  thermal condit ions when appl i cah l  e. 
Correction methods used t o  obta in t r u e  s t r a j n  sha l l  be 
described. 

Post Test evaluat ion o f  data as re la ted  t o  pass- fa i l  c r i t e r i a  and 
sa t i s fac t i on  o f  spec i f i c  v e r i f i c a t i o n  requirements. 

C e r t i f i c a t i o n  by Analysis : 

Complete descr ip t ion  o f  t h e  analysis approach and underlying 
rat ionale.  

Evaluation o f  analysis resu l ts  as re la ted t o  pass-fai 1 c r i t e r i a  
and sa t i s fac t i on  o f  speci f i c  c e r t i f i c a t i o n  requirements. 

Detai led i d e n t i f i c a t i o n  o f  computer and software involved, i f  
analysis i s  computar aided. 

Sumnary o f  resu l t s  o f  the analysis. 

Optional 
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LYNDON B. JOHNSON S P A C E  CENTER 

DATA f l E Q U l R E W E N 1  D E S C f l ! P T I O H  

. . ... 

REQUI REMZRTS , ORBITER ACCOMMODATION OF PEP 
- - - . J S E  5 .  ORGAN1 ZATION 

To i d e n t i f y  hnrdware and software performance and design 
requirements t h a t  should be imposed on the  O r b i t e r  system 
f o r  accomcdat ion and u t j l i z a t i o n  o f  t h e  PEP system. 

. .. M I  h-STD-490 
7 .  I N T E R R E L A T I  O N S H I P  

\ . . Orbi  ter/PEP ICD 
1 

(The Center Data Manager (Code J.W2) will assrgn numbers In block 2.) 

r .  P R E P A R A T  I $  1NFI)RMATION 

I n  order  f o r  the  O r b i t e r  system t o  accommodate and u t i l i z e  the  PEP sy~ tem,  new 
O r b i t e r  requirements must be imposed. These requirements a f f e c t  hardware and 
software design o f  the  O r b i t e r  and i t s  Remote Msnipulator Systen (RMS) as w e l l  as 
O r b i t e r  payload prov is ions.  Th is  document i d e n t i f i e s  b u t  does no t  impose these 
requirements. NASA w i l l  determine the  means by which app l i cab le  requirements w i l l  
be i s s ~ l e d  t o  the Orb i te r ,  RMS, and payload cont ractors .  I n  order  t o  f a x i l i t a t e  
e x t r a c t i o n  o f  app l i cab le  requirements, t h i s  document s h ~ u l d  be based on the f o l l o w i n g  
out1 i n e  o r  i t s  equivalent:  

7.0 Scope 

2.0 Appl i c a b l  e  Documents 

3.0 Requirements 

3.1 O r b i t e r  Requirem&~~t.s 

3.1.1 Str!rctural/Mechanical 
3.1 .l. 1 Envelope p rov is ions  f o r  PEP 
3.1.1.2 Mounting p rov is ions  f o r  PEP 
3.1.1.3 Payload structural /mechanical  p rov is ions  af fected by PEP 

(e.g., shar icg o f  b r idge  f i t t i n g s  w i t h  tunnel,  Spacelab; 
fswer mounting l oca t i ons  a v a i l a b l e  f o r  payloads) 

3.1.2 E l e c t r i c a l  Power 
3.1.2.1 dccomnodation a n d d i s t r i b u t i o n o f  PEPsupp l i edpoxe r  
3.1.2.2 Supply o f  O r b i t e r  bus porssr t o  PEP 
3.1.2.3 Payload e l e c t r i c a l  p r o v i s i o m  a f f ec ted  by PEP 

(e.g., increased power a v a i l a b i  1  i ty t o  payloads) 

3.1.3 Av ion ics and Control  
3.1 3.1 Accommodation o f  PEP data bus 
3.1 .3.2 O r b i t e r  software f o r  PEP 
3.1.3.3 Ac t i va t ion /deac t i va t ion  o f  PEP 
3.1.3.4 Transmi t ta l  o f  PEP dah/cormand s igna ls  v i a  RMS 
3.1.3.3 Actuat ion o f  PEP r e t e n t i o n  latches 
3.1.3.6 Payload av ion ics  and con t ro l  p rov is ions  a f f ec ted  by PEP 

(e.y., shar ing o f  RMS spec ia l  purpose e l ~ d  e f f e c t a l l  
w i r i n g )  
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3.1.4 Thermal Control 
3.1.4.1 Supply o f  coolant t o  PEP 
3.1.4.2 Transport and re jec t i on  o f  DEP heat load 
3.1.4.3 Orb i te r  thermal balance 
5.1.4.4 Payload thermal yov i sons  a f fec ted by PEP 

3.2 RMS Requirements 

3.2.1 Structural/Mechanical 4 :  : r? 
I \ 

-i , . 
3.2.1.1 Envelope provisions f o r  PEP . . 

3.2.1.2 PEP cable mounting provisions 
3.2.1.3 Payload structural/mechanical provisions afCected by PEP if 

? ! -I 
(e.g., reduced w r i s t  r o l l  motion; presencx of power - r  : 
connector on special purpose end e f fec to r )  --, : 

3.2.2 E lec t r i ca l  Power 
3.2.2.1 Transmittal o f  Orb i te r  bus power t o  PEP 
3.2.2.2 Payload e l e c t r i c a l  provisions affected by PEP 

(e.g., sharing o f  special purpose end e f f e c t o r  w i r ing)  
-. . 

3 . 2 . 3 v i o n i c s  and Control 
3.2.3.1 Transmittal  o f  PEP data/comnand s ignals f r o m  Orb i te r  - , 
3.2.3.2 RMS software f o r  PEP . I  

' i 
3.2.3.3 Payload avionics and contro l  provisions a f fec ted by PEP - .  

( ~ . g . ,  sharing o f  specis l  purpose end effector- wir$ng) - .  
3.2.4 Thermal Control 

5.2.4.1 RMS thermal ba lmce 
3.2.4,2 Payload thermal provisions affected by PEP 

- .  

Note: While t h i s  document i s  not  a speci f icat ion,  ce r ta in  of the i d e n t i f i e d  
requirements may be extracted f o r  use i n  speci f icat ions.  Therefore, - I 

MIL-STD-490, Speci f f  cat ion  Practices, should be used as a guide. _ i 





LIMOOW 0. JOHNSO# SPACE CENTER I I 

L I N E  I T E M  NUMBER - ' , 
DATA REQU I R E M E I T  DESCRI  PT l OW 

TS-01 . .  . 
. T ITLL 2 .  NUMBER 

, -- 
Plzn, Training 1. DATE . I 

. ,  . * 
I 

5. ORGAN1 LATI:JK . USE 
i 

To provide methods and procedures t o  be used t o  t r a i n  
personnel. 6 .  REFEREWCES 

I 

. PREPARATION INFORY&T:ON I i 

K-SM-12.5 
1UT;RRELITIQNSHIP I- 1) WBS 

2; A l l  Plans 
(me Center Data Muna#er (Cbde JW) rill a s s i # n  numbers i n  block 2.) 

The Contractcr t ra in fng  plan w i l l  describe how t r a i n i ng  requirements, inc luding th,? f r  
requirements set  f o r t h  i n  NHB 5300.4 (ID-I),  Paragraph 1D5C0.7, w i l l  be sat is f ied.  
The con tents o f  each -plan w i l l  be determined by Training Rc:qui rements Analysis resu l t s  
and the unique requirement of the processing and maintenanze tasks; however, each plan 

I 
w i l l  contain the fo l lowing subject material : i 

. . 

A c t i v i t i e s  and Miles tones - A1 1 a c t i v i t i e s  and miles tones x q u i r i n g  t r a i n f  ng support! 

Training Objectives and Milestones - Specific trs. ining object ives and milestones 
f o r  each a c t i v i t y  requ i r ing t r a i n i ag  support. 

Curriculrm - Curriculum requirements to s a t i s f y  t r a i n i n g  object ives established 
f o r  each ac t i v i t y .  

Student Population Groups - Student loads by population group, f a c i l i t y ,  o r  
functional organization estimated by category o f  t r a i n i ng  required. 

Methods o f  Ins t ruc t ion - Method o f  accomplishing t r a i n i ng  inc lud ing on-the-job 
t r a i n i ng  (OJT), classroom, o r  audio-kisual media. 

Ce r t i f i ca t i on  - Method and requirements for  c e r t i f i c a t i a n  t r a i n  if ig and c r i t e r i a  
f o r  establ ish ing ce r t i f i ca t i on  requirements. 

Training Program Evaluction - Method and requirements f o r  evaluat ing the effec- 
ti veness o f  t r a i n i ng  programs and courses. 

Readiness Measurement - Meth3d and procedures for  measuring the readiness of 
ind iv idua ls  and teams to perform speci f ied tasks. 

Training Equipment - Description and appl icat ion o f  equipment required t o  sat is fy  
t r a i n i ng  objectives. 

F a c i l i t i e s  - - Unique t ra in ing  f a c i l i t y  requirements by s i te.  

-- 
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O R 1  NUMBER 
M A 1 2 0 M A l  A f R O I A U I I C S  A I D  8 P A C E  L D U l I l S T R A T t O W  

LYNDON I. JOHNSON SPACE CENTER 

D A T A  R E Q U I R E M E N T  D E S C R I P T I O N  
L I N E  I T E M  NUMBER 

- 
. T I T L E  2 .  NUMBER 

Schedule, Training 

. U S E  5 .  O R G A N l Z A T l O N  

To provide d schedule of PEP training courses to be 
conducted by the Contractor a t  KSC. 6 .  R E F E R E N C E S  

ME-3410.1A/AD; K-SW-12.5 

7 .  I N T E R R E L A T I O N S H t P  

1) WBS 
2)  All Plans 

(The Cen l e r  Data  Manseer (( 'ode J.W) wr 1 1  ass lgn  numbers i n  block 2.) 

Training schedules will be prepared in accordance with KHB 3410.1A/AD. A preliminary 
plan should be developed showing the milestones. 

Level A courses wi 1 l be scheduled periodical ly  throughout the PEP Program. 

Level B courses will be scheduled such that the highest frequency i s  i n  the 
o f  the program and approaches some low level during the operational phase. 
courses w i  11 train the engineers in the beginning of the PEP Program and ma 
their  system know1 edge during the operational phase. 

beginning 
These 

intain 

Level C course frequency will depend upon the number of people employed rather than 
. prograin phase. These courses are aimed a t  improving and maintaining individual job 

s k i t  :s. 

J S C  F o r m  2341 ( N o v  7 1 )  111 NASA-JSC 



Report, Training Requirement Analysis 

-m, 

1 .  JSE 
'in analysis o f  personnel against job tasks t o  be performed. 
leve ls  o f  t r a i n i ng  required are included. Personnel types 
and task descript ions are reviewed and compared w i th  hard- 
ware usage functions and requirements t o  establ ish new s k i l l  
f o r  which t r a i n i ng  i s  required. Training requirements are 
then categorized by d isc ip l ine,  and f o r  each potent ia l  
student type-; i . e. , l e s t  conductors, engineers, technicians, 
inspectors, etc. 

s- - 
( m e  Center Data Mana#er (Code J Y ~ )  r i l l  assipn numbers 

3 .  PREPARATION INFORMATION 

DRL NUYWER - 
L I N E  I T E M  NUMBER - 

TS-03 
2 .  NUMBER 

5 .  ORCAHIZATION 

6 .  REFERENCES 

7 .  INTERRE!.ATlONSI(IP 

1) WBS 
2)  A l l  P!s~s 
block 2.) 

3, Include a format which sumiarizes the fo l lowing minimum data: 

Job Task & Descri t i s n  
Enter s ~ ~ r c e  + o f  tas i den t i f i ca t i on  
B r i e f l y  describe the task as i t  may be described i n  the source document. 

Personnel Re uirements 
L i s t  aersonne * types r e q u i r i n g  the t ra in ing;  i.e., t e s t  conductors, engineers, 
technicians, inspectors, etc, 

Prof ic ienc Levels 
Enter the app i ca  e task performance and task knowledge leve ls  i n  acc!miance -+ 
with Table 6-2 i n  K-SM-12.5. These are personnel achievement leve ls  required 
t o  do t h e  tasks. 

Required Courses 
The course number system w i l l  correspond t o  the Appendix A o f  K-SM-12.5. 
Descriptions o f  courses should a1 so be provided. 

Course Length 
Estimates length o f  the respective courses. 

Remarks ' ,.I umn 
;?equi ;cmeniTor c .er t i f i ca t ion should be noted. Any other per t inent  data should 
be -rvvided; i .e , , t ra i n i ng  aids required. 

The Training Zequirements Analysis Document should: 

1) Cal l  out  t r a i n i ng  f a c i l i t i e s  requirements (shops, labs, classrooms). 

2 )  A l l  items which the Conti-actor expects t o  be GFE. 

An e::ampie o f  format f o r  the t ra in ing  requirements analysis i s  attached. 




